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New Proje 


AUDIO LEAD CHECKER KIT 


—No bonte or professional 
sttidio should be without ane! 


FEATURES: 

Y Rapidly and clearly identifies 
connections on most audie cables 

x Will test very tong cables” — 

% Clear ied readout: 


x Robust design PROJECT 


RATING 


IDEAL FOR: — 


% -PA/Sound engineers * 
= Gigging bands 
>» Fautt diagnosis 


Kit Includes alt components, PCB; fixing hardware, 
case, front panel fabet ane full instructions. 


rr = 
AUDIO’ LEAD CHECKER’ “aT LU26D £29.99 | 

Construction details: Audio: Lead Checker Leaflet XZ20W: E314) 9) 

Issue: aa4ay fune 1997: Electronics'&: ‘Beyond XD14Q £2.25 


‘PROJECT 
RATING 
Simpis 





FEATURES APPLICATIONS 

» ideal beginners project x» Children’s toys 

» Safe, low voltage operation >» Teaching nursery rhymes 

2» Lov current giving long >» Turn ordinary cards and 
battery life fifts into novel presents 

» Directly drives speakers ah 
(included) ér piezo sounders —‘Alt. Includes ail components. PCB, 

' ‘ speaker, cannecting wire and full 

>» Large range of melodies ‘Instrections. One or two 1,5V batteries 


supporied (15 available) are required (not supplied). 


‘MELODY GENERATOR HIF 
LUGAL Hanpy BirtiwWay LU6BGW London Brilge LUG? Old McDonald 
LUSB Greensteayes LUGS love Me Tener LU7O apie Balt 
LUTS' Meny Christmas U76§12 Days of Christinas LIN77 You Are My Sunshine 
LUBO ° Just Calted 12181 Twinkle Tiyinkte (US4 I'd Like To Teach 
LU92 Wodding March 


LUGO White Christmas tt/92- Warming Ton? — 
All -at‘£4'S9 


Construction details; Melody Generator Leaftet X247B' SOp 
issue 120 / December '2997. Ffectronics’&: “beyond XD20W 'E2:65 


Taese kits are: 

> Supplied with high-qualily fitre-glass PCBs - pre-tinned, with printed 
fefend and soider resist 

>» Supplied with comprehensive instructions and a constructors’ guide. 

» ‘Covered by the Maplin Get-You-Working Service and 42-month warranty 


Kits co not inchiafe tools or test equipment. Kits may require addttionat components or 
products, depending on appiication; please refer to construction details or contact the 
Maplin Technical Support Hetpling (Tet: 01702 556001) if in douht. 
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‘om Maplin 
‘| momen NATIONAL LOTTERY 
PREDICTOR KIT 


Simple 


FEATURES 

— (deal beginners project 
>» Simple to use one switch operation 
Y Automatic switch off saves batteries i. 
>» ‘Full source code available - a 
















APPLICATIONS 


& Use ta choose your lottery numbe 


> Excellent Introduction ta 
microcontrollers 


>» Use in other games 


Kit inctudes alt components, PCS, fixing 
hardware and full instructions. Tero Aa 
batteries are required (not supplig 


‘NATIONAL LOTTERY PREDICTOR KIT. LUGAR £9, 99 


Construction détails: National. Lottery Predictor leaflet XZ46A '56p 
isste'120 / December 1997 ‘Electronics '& beyond XD2ZO0W ‘£2.65 


PAL COLOUR ENCODER KIT 


FEATURES 

PAL and NISC. compatibte 
TTL compatible inputs 

64 colour palette. 


Camposite video and UHF 
outputs 


Analogue or digital RGB 
inputs 
Optional S-video output 


‘PROJECT 
RATING © 
Average | 





ey yyy ¥ 


APPLICATIONS 
» Colour tar generation 


> RGB to composite and 
UHF conversion 


» Computer displays 


Kit includes afl components, PCB, Modulator, hardware to connect the Maglin 
Cofour Bar Generatar LES0€E and full instructions. A +12V DC @ 300mA, regutated 





supply is required (not supplied). 


—_ : 

_____‘PALGOLOUR ENCODER KITuu7@n'f2499 00 

‘Construction details [PAL Colour:Fnender Leaflet X242U80p 
‘hily 1997: ‘Electronics &'t bayord XD : 


wee ORDER NOW!.<---0ee- 


fei: 01702 554000, Fax: 01762 554001, E-mail: Sales@maplin.co.uk : 
Or write to Maplin Ftectronics, PO. Box 777, Rayleigh, Essex, S56 aL 
Or Tel: 01702 554002 far details of your nearest Maplin or Mondo ‘store, 


Pjease quote Priorlty Reference Code MA044 When ordering. 


MAPLIN 


Intemet Web Site: 
tite /Anwwmapiin. co.uk . 


‘s8ye'9.15) ! 








For ofdets dver £30,00 ine VAT goods are 
dispatched free of handling charges. A small 
ontet charge of £2.95 inc VAT is appSed to 
orders fess then £30,060 ine VAT. All items 
subect to qrallebiity. Al pines are inclusive 
of VAT ard are subject te change. E&OE 
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Projects 


Sentinel Fan Failure Alert 
Protect your computer processing 
chips from overheating if the fan fails, 
Another one of those very useful 
Badgets from the Maalin teem. 


IBUS Expansion Modules 


’ Another expansion module from the 


18US collection. Nell Jonnson reporis. 


Getting Audio onto CDs 

Part 3 

More from Martin Pipe on:a versatile 
computer contralled CD-R recording 
system. | 


Automatic | 

Loudspeaker Protector 

if you have a budget Hi-Fi system, 
then why not protect your speakers 
from potential ruin. Stephen 
Waddington has the details. 


Running Light Display 
A novel light display jor shop MInOWs 
by Dr. Pet An. 


Model Aircraft 

Speed Controller 

The demands of high speed 
mode! aircraft racing requires the 
best in motor control. A-réport by 
Dr. Mike Raberts. 


.Management 


ft Wien en Borg Moras 


HMaeween Honey 


london Swvis. “DH, 


Subscriptions: 


VoL17 No.i23 


13 


36 
41 
58 
72 


Features 


Getting on to 

the Internet Part 3 

Mark Brighton shows you how to 
install a modem card Into your PC. 


The Mysteries of Neptune 
Read about the latest information on 
Neptune from Douglas Clarkson, 


Electronics in Agriculture 
In this series George Pickworth focks 
at the technolory behind dairy farming. 


Analogue or Digital? 

Mike Bedford examines the arguments 
surrounding analogue versus digital 
when recording audio and video. 


Security Electronics Systems 
Ray Marsdon looks at the variety of 
home security détection systems. 


Radio Communications Review 
A look at equipment that can 
support the opte electronics industry. 


Regulars 


News Report 

How to Subscribe 
Comment : 
Classified Adverts |. 
‘Research News 


Technology Watch 


‘What's On & 
Diary Dates 


Back issues 
@internet 

} In the Pipeline 
Alr Your Views! 


Manager Paul Freeman-Sear o5: ties! 
Marking Senicas Manager Steve Dy 


Tel: (03702) 552155 &t'3i1- 


Advertistng and Circulation 
Jn assaciation wtth Fox Publishing 


{35 Greanioed Read, Suchury HT, 
Harrow, Wdtissez, HALSYD. 
Fel: 0181 869 B416' 


UK Newstrade Distribution 
Seymour, \imdsor House; . 
27 , oO londan road, t CODA 


fet! +-4: + (G}251 679 1503. 
Fas + 44 (0)181 679 BOT. 
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Se ali Beyond, 
EMC testing small kits 


Maplin has for many years; through this magazine, 
presented many electronic construction kits that end 
up for sale by mail order and through our stares. The 
European directive to intraduce EMC testing on 
electrical and electronic systems intended for sale 
has brought many benefits and some drawbacks. 
Whilst praising the principles behind the need for it 
to protect the consumer, there is now a growing 
concern that with smaller projects such as we have 
‘seen in Electronics and Beyond, the time, manpower 
and equipment required to test each one, seriously 
eats Into the overall development time. It now begs 
the question of whether it is economically viable on 
some projects to continue along this route, In 
essence then, this road of well intended bureaucracy 
starts to klil off original creativity on the smaller 
scale projects and the process of product development 
becomes an even greater barrier to cross. 


Maplin Catalogue on CD ROM 
Don’t forget that next month we will be giving away 
the first edition of the-Maplin catalogue on CD ROM ; 


with our April issue. So don't forget to go out and buy 
a copy at your nearest store. 


Pau! Freeman-Sear, Publishing Manager 
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Nottingham Canal 


Becomes Modern 
Day Superhighway 


A vita! communications [ink is bsing laid along the line of the local! 
canal system in Nottinghamshire, as part of a nation-wide optical 
flore network. 

Fibreway, subsidiary of GPT, is poised to plug Nottingham and its 
environs into a nes generation of telecommunication senices, 
cemed around tre UK by a fibre optics netyvork laid mainly along the 
route of the UK canal system. 

Fibreway has no plans to Sell its services directly to the public. [ts 
customers will be service providers such as cable TV firms, 
independent telephone companies and national computer centres 
such as those operated by banks. 

Nottingham is being included in the link as part of the-fatest 
phase in the creation of a fibre optics figure of ‘eight’ toop around 
middie England, The route takes in London, Birmingham, 
Nottingham and Leeds, en route to Manchester. 

For further details, check: wrw.gpt.co.uk, 

Contact: GPT, Tel: (0171) 836 3144. 









Mars Photos Show Evidence of 
Water, Iron and Carbon Dioxide 


After studying more than 9,500 
images taken during the Mars 
Pathfinder mission fast year, 
scientists at Come!l University ~ 
have reposted that surface 
photographs provide strong 
geological and geochemical 
evidence that fluid water was 
once present on the red planet. 

“We now have geological 
evidence from the Martian 
suriace supporting theones 
based on previous pictures of 
Mars from orbit that water 
played an important part in 
Martian geological history,” said 
James F etl, Comel! senior 
research associate in astronomy 
and a member of the Mars 
Pathfinder imaging team. 

During the first 30 days of the 
Mars Pathfinder mission, the 


Imager for Mars Pathfinder (MP) : 


retumed 9,669 pictures of the 
surface. These pictures appear 
to confirm that @ giant flood feft 
stones, cobbles and rocks 
throughout Ares Vatlis, the 
Painfinder landing site. In 
addition to finding evidence of 
water, the. scientists confirmed 
that the soils are rich in iron, 
and that suspended iron-rich 
dusi particles perneate the 
Martian atmosphere. 


Mars Pathfinders camera also 
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> revealed that Mars’ atmosphere 


is. more dusty and dynamic than 
expected, Bell explained. 


: Surprisingly, ihe scientists found 
: wispy, blue clouds, possibly 


composed of carbon dioxide (dry 


: Ice), travelling through Mars’ 
: salmon-coloured sky. White 
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Computers that can chink for 
themselves are no longer 
confined to the pages of the X 
files or science fiction. Thanks to 
SignalBox, a Sheiheld-based 
company, software that can think 
for itself is a realiry. 

The sotiware called 


f ‘ ‘h | ; ki ad as sees 





|: 


ms 
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: Neuropredictor is a new breed 

: Of neural network software 

: application. Neural nerworks:are 
> programs that work in a similar 
: way to the human brain, 

: examining dara for.repetitive: 

: patterns and reaching 

: themselves to solve problems. 


: cirus-like clouds, made of icy 
: Water vapour, also circulate 

> throughout the thin Martian 

: atmosphere. 


For further details, check: 


: waw.cornelt.edu. 


Contact: Comell University, 


Tel: +1 607 255 2000, 


The potential uses-of neural 


networks are almast limitless, 

: Retaifers can.use them to plor 

> customer loyalry snd buying 

: trends. In engineering they can 
: be used 10 model complex 

: machinery to predict when 

> breakdowns are likely and 

: minimise downtime. 


Potential users thar want to 


i wail Néeuropredictor can 

= download a demo version from 
: the SignalBox web site at 

: www shefacuk/~signalbox. 

: Sadly however if you want to 

: predict the lonery results 

: you will still have to rely on 

: Mystic Meg. 


Mathematically speaking the 


: National Lonery is 2 random 

? eventand by definition, random 
? events cannot be predicted — 

? even using neural network 

: technology. 


For further details, check: 


> wwwshelac.uk/~signalbox. 


Contact: SignalBox, 


= Tel: (01709) 898989. 


bias 





UK ‘Competes With 


US and Japan in 
Technology Stakes 





Growth in the British IT sector Is 
presently 9.4 per cent according 
ta recent research by the 
Computer Suppliers Faderation. 
Japan, by comparison, has an 
information technafagy market 
that is growing by 8.9 per cent. 

These statistics are 
representative of the surge 
forward in IT adaption by 
campanies in the UX, Britaln is 
hot on the heels of the US 
whose IT market growth is’ 
currently at 11.7 per cent. 

To give these figures some 
perspective, UK IT spend as a 
percentage of GDP Is currently 
25 per cant more than the 
Westem European average of 
2.04 per cent. UK IT spend in 
proportion to GDP is also 
exceeding that of Japan. 

For further details, check: 
Wwaw.esf.org.uk, 

Contact: The Computar 
Supoliers Federation, 

Tel: {01905) F27610. 


-eerr 


BT. Switches 
Packets for 
Burton's Biscuits 


BT IS to provide food manufacturer 
Burton's Biscuits with a £500,000 
high bandvith, managed switched 
multicmegabit data service (5. ADS) 
network linking three productian 
focations and ssn denaats acmess 
tre UK. 

‘From fis conipieton the network 
soutien vil be used to share stock, 
anviactans end preduction 
imfonmeten thraughout the | 
company. Burton's Biscuits produces 
over 100,000 tonnes of biscurts a 
year at its factodés in Edinburgh, 
Lisntamam and Blackpool. 

For further detaiis, check: 

Wwew, bt. com, 

Contact BT, 

Tek {(G171) 406 7000. 





Psion Announces 
Messaging ‘Over 


Digital Phone 
Networks 


Psion users can now transmit 
Short Message Service (SMS) 
messages by making a 
connectton ta Vodaphone, 
Grange or Cellnet digita) mobite 
nehyvorks via an Erlcsson or 
Nokia handset. Launched this 
month, Message Express 
softvare enables messages of 
up to 160 characters to be 
transmitted, 

Speaking to Electranics and 
Beyond, John Jarvis, managing 
director, Psion said, “Thera are 
obvious advantages far the 
mobile phone user who doesn't 
want an important meeting 
disturbed by @ volce call. 
Sending short messages Js 
sltnpler, cheaper and less 
intrusive than calling”. 

Fer further details, check: * 
Wed .PSION.cCOM. 

Centact: Psion, 

Tel: (G271) 258 7231. 
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Modem Makers 


Reach Agreement 
on ‘Standards 





The 22-month bat#e over technical 
Standards for 56k mogems appears 
to be over. Rivat camps have 
tentatively agreed to compromise 
between 3ConyvUsS Robolic’s x2 
and Rockwell's K56fiex 
technologies. The new intemational 
standard, aporaved by an 
Intemational Telecommunication 
Union wording committee, 
incaiporates détails from both 
transmission techniques, 
For further detsiis, check: 
ties. itu. int/heme/index-es hint. 
Contact: Intemational 
Tetecommunication Union, 
Te: +41 22 730 5147. 


Motorola Looks To 





Single Ship Systems 


Motorola giving up its battle with 
Intel for a plece of the 
micraprocessar desktap 
business and Is refocusing ts 
chip business to concentrate on 
custemised chips that will 
cambine memory, logic and 
other circult types. The company 
has &@ portfollo of more than - 
50,000 chips, including the 
PowerPC micraprocessor, whith 
it had sought to promote via 
Apple Macintosh computers. 

For further details, check: 
Wrid.mOot. com. 

Cantact: Motorola, 
Tet: (01293) 404343. 


Digital TV 


Software May End 
HDTV Format Wars 





Intel has developed some neat 
software, that allows PCs to receve 
digital, high-definition T¥ (HDOFY) 
signats in any display format. Up to 
18 different HOTY standards have 
heen estabiished wordvide by 
brosdcasters and TV manufacturers. 
For further details, check: 
hfe. intel.com. 
Contact: Intel, 
Tek (01 734) 403000. 


UK Electronics 


Job Prospects up 
By: 25 Per Cent 


Electranics industry employers 
continue to forecast rising 
recruitment lavets in the UK 
according to the latest Manpower 
survey or Emptoyment Prospects. 
For the first quarter of 1998, 41 
per cent cf employers In the 
industry are forecasting 
increases, representing an 
increase of 25 per cent against 
the first quaster of 1997, 
Contact: Manpower, 
Tel: {0471) 253 3300. 





Power Gase Breaks Boundaries of HPC GOmputing 


White Windows CE brings the 


benefits of integration, mobility; 
high functionality and file 


Sharing using companion si, 


applications, users can stil] be 
resiricted by battery technology: 
For example the latest Hewlett- 
Packard colour screen HP320 LX 
handheld PC (HPC) kssts three 
hours between charge: And 
that’s without the addition of a 
pawer hungry fax/modem. 

Burt now Windows CE users can 
extend the ime between charges 
of their HPC with Portable Add- 
ons Power Case, a leather HPC 
case with integral battery pack. In 
the HP 320 LX example, by using 


time. benveen charges to a huge 


hours 





: Even greater scales of 


intégration will be made 
possible by 2 new fabrication 
technology from Philips 


: Semiconductors. Double Poly =: 
: technology discrete Components 3 
: such as inductance loops, : 
: capacitors and resistors to bé 
:. fabricated In silicon 

? on-chip to create Monolithic 
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The Power Case battery pack 


: is recharged using a Smart Auto 
: Charger which takes its power 

; froma 12 or 24V cigarette lightér : 
: fitting. The integral state-ofthe- ; 
: art Nickel Metal Hydride (NIMH) : 
: batteries take 75 minute to reach | 
: an operational power level and — : 
: Six hours to reach full power that : 
: will deliver up to three weeks 
:.. Operation berween charges, 

: NIMH batteries Offer faster. re- 

:; charge times and superior 

: lifetime performance compared : 
: to more tadition Nickel Cadmium : 
: (NICAD) re-chargeable cells. 
: Power Case currently supports : 
: handheld PCs fam Casio, 
‘Power Casé, users'can increase the : 
: Philips and is priced £139 


Compaq. Hewlett-Packard and 


including battery, case and charger. 





Foc further details, check: 


: ww. portable.co.uk. 


Conract: Portable Add-ons, 


: Tel: (01483) 241333. 





Law enforcement agencies | will soon be able to track mobile 
telephorie users as they move around the country thanks to signals 
emitted from the phone. UK. mobile phane campaniés have 
revealed that when required to by court order, they will allow the 
police and Gther authGritiés access to their computer data. 

This:‘means that not only could the location of a mobile user be 
wacked, but that the location of a person's whereabouts could also 
be traced and uséd in évidence during a criminal case. This Big 
Brother. type activiry is made possible because digital. mobile phones 
emit a iog-on call every 30 minuces to register contact with the 


| . : nearest base station. 


Double Poly Simplifies 
Mobile Design 


Microwave Integrated Circuits 
(MMIC). Using these new MAMECs 
the external component court 
in a mobile phone’s receiver 
front end is reduced rypicaily 
from thirty to around six. 

For further details, check: 
Kify . Semtconductors.philips.conm. 

Contact: Philips Semiconductoss, 
Tek +31 40 272 20 91. 


eG 
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Scotland 
Centre For 
Single Chip 
Systems 


Plans were unveiled in Scoifand 
at the end of fast month for the 
creation of a samiconductor 
research 
and 
design 
plant, 
creating 
up to 
4,895 
skilled 
jobs. 
Jointly announced by 
Scottish Enterprise and 
Cadence Design Systems, the 
project is a collaboration 
betveen the public sector, 
industry and academia to 
Create a world class 
environment for semiconductor 
design, which will help position 
Scotland as a centre of 
excellence for single chip 
system semiconductor devices, 
For further details, check: 
ww. sli-scotland.or.uk. 
Contact: Scottish Enterprise, 
Tei: (0171) 808 6600. 





By the end of 2001, household 


Inteco eg ates TV Forecasts 


penetration of digital TV will 
have reached 22 per cent in 


France and Germany, and 31 per : 


cent in the UK, according to the 
latest forecasts from Inteco’s 
Interacuive TY European 
research service. ; 
In 1998, the switch co digital 


constitutes a discondinuiry in the : 


development of the pay-TV 
market, and presents the cable 
companies with an oppormnity 
bo gain marker share, but they 


will have to compete with digital 


satelite and, to lesser extent 
digital terrestrial alternatives. 





Speaking to Electronics and 


? Beyond, Adam Daum, [nteco’s 

i senior consulcant responsible for 
: the Interacthe TY European 

: Research service said, “If cable 

i gers left behind this time, it may 
: Never get an adequate return on 
; its infrastructure investment. But 
: we anticipate aggressive 

; marketing and expect 25 per 

: cent of UK households to have 

: cable TY by 2001, over half of 

> which will be digital.” 


For further details, check: 


i Www.inteca.com. 


Conract: inteco, 


: Tel: (01483) 751777. 
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Shuttle Experiment to Shed Light on Future of Electronics Miniaturisation 


After 20 years of exploring the 
esoteric nature of liquid heflum 
when it 1s cooled to ultra-low 
temperatures in Zero gravity, 
physicist John Lipa suddenly 
finds that his work could have 
important ramifications for the 
miniaturisation inthe 
microglectronics industry. 


His tatest experiment, currently - 


taking place in space aboard the 
Columbia, is called the Confined 
Helium Experiment (CHex). Its 
purpose IS to determine what 
happens to a material when it is 
confined to such nanow  - 
dimensions that it begins to 
behave as if it has only two 
dimensions, rather than three. 

In most materials, ths 
confinement effect surfaces at 


: extremely small dimensions, 

; thicknesses of a few atomic 

: widths. it arses from the fact 

: that fundamentai particles have 
: a dua! nature, acting sometimes 
: like solid objects and sometimes 
: like @ packet of waves. . 


A particle contained vathin a 


: layer that is so thin that the : 
veaves associated with it come in : 
: contact with both edges Is 

: restricted to moving in only two 
= dimensions. This constraint can : 
: change the physical properties of : 
> the material. if the particle in 
: question is an electron, for 


example, then the efecincal 


: properties of the material are 
: affected. 


“the size of the transistors in 


: today's integrated circuits is 


UK Businesses Fail To 
Spot the Difference 


Nearly 60 per cent of UK businesses do not know the difference 
between a Net PC and a network computer (NC) according to 
research published by AST Computer. Tne 1997 AST IT Barometer 
Report, also reveals that nearly half of those responsible for 
purchasing IT believe ii vall be at least two years before the Net PC 
and ihe NC even start to make an Impact on the UK market 

According to the survey, 20 per cent expect the Net PC and NC to 
be widely used business tools within the next twelve months and 27 
per cent believe that this will happen in the next ane to two years. 
However, 8 per cent remain to be convinced that the Net PC or NC 
will ever become fully marketable products. 

Of those respondents unsure af the differences between the Net 
PC and NC, only 14 per cent are. considering trailing the new 
technologies while the remaining 72 per cent said they would not 


make any further investigations, 


The research findings show that those who understand the 
differences between the Net PC and NC favour the NC, but the 
margin is slight at only 4 per cent. 57 percent said that they would 
never consider traiting the NC, while a slightly higher 63 per cent 
expressed no interest at all in the Net PC. 

For further detaits, check: waw.ast.co.uk. 

Contact: AST, Tel: (0181) 587 3000. 


> about two tenths of a micron, 
? Intel and the other semiconductor : 
: Manufacturers are talking about 
: reducing this by @ factor of 10 or : 
: more in the next decade. Thatis : 
: about the size where we expect 
: these confinement effects to 

: appear in metals and 


: semiconductors, The preliminary : i‘ * 
: ¥ : conductivity of silicon onty 


: , Slightly, then the. process of 
= minlaturisation ean continue 


indications are that this. effect 


: tends to have a depressing 
: effect on properties like : 
: electrical conductivity, so it looks : 
as if it might present a roadblock : 
: to the miniatunsation process,” 
: Said Lipa. 


Such a roadblock could have 


: serious consequences for the 
? microelectronics industry. The 
: ability to continually miniaturise 
: the circuitry pointed on silicon 


: chips has been the primary 


reason that the industry has 


: been able to simultaneously 


reduce the cost and increase the 


: performance of everything from 

= computers to telephones, if the. 
= confinement effect proves to be 
: selatively small, and reduces the 


until Some other factor 


tntervenes. if the confinement 

>; @ffect i large, however, it could 
i Slow or block further size 

: reductions. 


For further details, check: 


: wew. Stanford.edu. 


Contact: Stanford University, 


: Tel: +1 650 725 1944. 
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Tiny Makes 
Push on 


Hearth 


Despite special packaged 
deals targeting home 
users, the PC has not 
made it into the living 
rOOM1 {0 any preal extent. 
‘Tiny Computers believes 
this is because users Want 
# single screén rather. than a 
| TV screen anda computer 
mMmanitor. 
It's a feeble marketing, line, 
bue Tiny is $6 convinced by 


| this ‘pitch that it has launched : 


| the Movie Centre Freedom, 
Which plugs inco an existing 
‘TV and offers 4 remote . 
contral, Cordless keyboard, 
powerful 68 inch’ projector 
and Dolby: Prologic 





Surround Sounk!: 

Convinced yet about-the 
elecurcnic hearth? This top of 
the range.266 MHz: Pentium IL 
box isan amazing home 
entertainment system that 
combines PC, ‘TV ‘surround 
sound and games console, but © 
cheap it ain’t. The Movie 
Cenire Freedom will:ser you 
Dack.2 Cool £2,600. 

Contact: Tiny Computers, 
Tel: (01 273) 821333. 
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SMART CARD 


INTERROGATION SYSTEM 

2 Smart Card ReaderAriter 
(Programireng Interface) _ 

f Smart Gard Intenpgetion System, to deity ine com 
mends accepted hy any v28d Smart Card and ieg them 
to disk for ev@!uation. 

® . 9 alow lhe user fo *te send " known commends and 
monitor the resutt, 

° Passive terface to afew; tha weer fo moniter ihe dats 
fos between Cand and hes! system. 

+ 244 pags Hard Beck reference hook, covering all s¢- 
pects of Smart Card design and progremming. 

a Sampia progrem to resd Phone cards 

‘ Dets on, NEW Vise Smart Cards. 



























SMART CARD EVALUATION PACKAGE 
Smal Card Reades! Writez 
(Programming imerfece) 

* Eve'uaton eppiestiens, for use vtth Smart 
cards provided in lhe packege. Smarl ID Card, 
Smart Electronic Purse, Smert Loyaty Card.. 

# 'C’ Library & Commend descriptions. For you 
to design your awn Smart Cerd appérations us- 
Ing the cards pro, fed. 

. Programmers Dereiooment Sule. Text Eder, 
Assembie:, Sitrutstor for programming the 
Cards provided. 

® eamo’s emart cards Included 


~ READER / WRITER 


reads and writes tc SHART 






FULL SPEC {SO 7818 SMART CARD 
SOCKET just £4.45 each . 







SMART CAROS FROM 

£1.00 each 

CROWNHILL ASSOCIATES UIMITED : 

THE OLD BAKERY, NEW BARNS: ROAD 
ELY CAMBS ‘CB7 4PW 

Tel 01353'666709 Fax: 01353666710 


Enjail: sales@crownhill:cambs-nel 


TES Le . Ay 


Speaker Design Software - 
1997 Upgrade for Windows™ 


Wow with lots of new features including: 

@ Database of 1,000 popular drivers from ovet 

150 diferent manufacturers world-wide » dBASE IV formst 

° New Low Pass Filter options for making sixth order 

alignments © See the effects of exira resistances added in 

series with voice coil * Improved graphs with -3dB (F3) 
point * Save graphs as metafiles or BMPs * Microsoft Ac- 

ceas™ 2.0 Jet' database engine ® Supplied on 4°3.5" HD. 

disks for £35.00 all inclusive - a must for all audio DiYers. 

For details & order coupon write fo: Three Crowns Pub- 

lishing, PO Box 5773, Laindon, Essex S515 5F] tel: 0410 

225257. E-mail tcrowns@me-h.demonco.uk.. 

See also htip:/Avww amonitor.co.uk 


PC Windows™ Programs 


Hundreds of titles available for shareware 
meee prices - if you're using Microsoft Windows™ 
then you're sure to find something useful among these - in- 
cludes applications for business, Windows™ tools & utill- 
ities, educational, ‘miscellaneous' & “interes? programs & 
of course games. Also available: Make your own Win- 
dows™ help files, Web HIM{L) page transiator, disk & 
backup copiers, measurements converter, label meker, 
stock control database, working cemos of rpmehep 
Pro™, Drag ‘n' Zip™, PagePlus™, etc., astron- 
omy, chemistry ~ witte far latest list to: PO Box 
5773, Laindon, Essex SS15 SFJ or send 1 3.5" 
HD disk for free on-disk catalogue. 

































Picts 6x84 & EEPROM 
S| This high qualty versetle unt iid 
BICARDS, MEMORY CARDS, 





Postaqe'Packing & VAT 

delivery is'by registered mail VISA 
Cheques:-and'P/O's payable to 

Crownhill Associates: Limited 









CreditCard: tiny you cen supply mam- FE 
bers of your Club oc customers with your [d 
enn Custom Credé Cand. Adleving 

aa tieifaien Velivn cfohe ancdianclin 
Creditdeht tia velus.. ] 


PIC 12C508/509 


DEVELOPMENT SYSTEM 
Fugly limegrated System Inclusive of connection 
ceble to printer pevi. Poiver supniy. 2 x 
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Dongle Card: Protect yar computer «= fz] PIC TEC S08 devices & detaSed Instniction man- 
with the Dongle card, coda cen be 3] uel. SuppSed with tegrated edie; / assembler. 
changed ahowing the operator te toad Supparis hicrochip files. OATA SHEETS & 


thet own coda. Using 2 Smartcard 
Readar you can comlof access Ip the 
computer, comofing Unwanted access. 
TimeCard: Eyer wanted to be ble to 
Gack the time you started work, or qodd- 
lor cclleegue's movements, v4th the 


MPASM sunched an diss 
® FULL in circurt emutstion’- disptsying 24 file regis- 
ters. 
Sinate step through coda, sun with or ydtihou? 
Eresk 
«. Suppied with circuit dlagrems end ASH iites for 
































TimeCard you can. * Digts! Vok Meter 

CRNt: Embedded PICIS°34 mkrochin * Sound Effect Unit (variable sounds) 
using R87 pin 13 inpet oitput 1024 bye | *iCD interfare { {4x2 lines} 
mamay end 64 bytes eepeont. a] * KeyDeard interface 

CRH2: Embedded PIC16F a4 micrechtn * Stopwatch 

using RAT pin 13 input eutpul 1024 byts COMPLETE PACKAGE 

memory and 64 bytes eeprom and 16K . 

memory chip. 3 


Pro- PIC PROGRAMMER 
Programs al] popu: PIC descea Ye ZF socked 
16052.54,55.56,57,58,61 62,63 64 65 623 
G2} 622 71, 73,74,83,84 564 558, Pi 4000. 
120508 508 

& MEMORY DEVICES 
24001 0? 16,032 LCS 











CRN2D2; 2043 bt memory, ving (2 
Bus Serisl memory. (The CRN202 bs just 
eC mematy and does not have eny pro- 
fection, Meal for storing deta on smazt- 
cams. 

CRN1G2: 1024 bt eapmm configured 25 
two 512% 1 bi memory zones. Features 
secure transport code, tio stage pzrscin- 
efization, nid security cede lock-un 




































ve A BS ed re § 









and customer programmable Memery ' en : 
2 tees 9 87C51/2 programmer 39.95 
EEPROM weh procremmabla titer GAL programmer 49,95 t 
wy ath oe BERS Oy sie RES EPROM programmer 69.95 
SS EPROM emulator 59.95 
Pe 41 EEprom Programmer 34.95 





Prices:are ‘exclusive of 
We'accept 


MASTERCARD 
SWHCH 


Bet Se Os 


Professional 88-1 O8MHz FM Broadcasting Kits | 


RSL Broadcasting Trensmitters from GOSW ts 220W 
Hospital Radio Fi Stereo Coders 
Studtnt/ Campus Radio Audio Campressor limiters 


Locat/ Cammunity Radio 
Festival Radlo 


Antennas 
RF Power Amps 
Link Transmitters and Recelvers 


“Our FullKitRange _ 


Other RF Accessories 
is ‘also ‘Available Fully ; : 
_ Assembled and Tested NH. As Our Kits inckite 





Detailed instructions with Schematics 
High Quality Serean Printed PCSs 
High Quality Camponents 





x scagy - os 
ae sites tik : 


< iz Be 


Tel 01274 883434 
Fax 01274 816200 


amal veronica g@iogoni.co.uk 
www lagend.co.uk/-veronical 


—fL_ AAA A ft 
Veronica/\ , 
FM \/ 


2 $B Wactorig St, 
tA meant Cuscenbury ’ 
a: JJ a 


BRASS ORD 


CoO NTROL ‘from. 


Milford 


ROBOT Ics instruments 


SASIC Stamps- 

reprosrmmadble stamp sized camauters 

Easy to use BASIC languaze 

© & of 16 Inpur ‘Output lines each 20m-4 capahility 
@ 80 ar 500 Program ling. 

® Re-programmab!e thousands of times from PC 

or Mac @ 5-T2vOC Supply. Stamps fram £25.00 each, 
Development Kb including programming. soinvare, 
Stamp, Cable, Praject Board and 25+ Application 
notes ram £79.00. 


MUSCLE WIRES. 
Wires that contract approx 5% when heated 
feg 250nA current) -120 page Project book 
and 3 one mee lengths af wire, £40.00 


STAMP BUG 

Autonompus roving insect using the BASIC Stamp 
as its “Brain”, Approx 300mm overell fengih., 
KITS FROM £29.00 . , 


LYNX ARM 

5 Avis corbot arm.xil;. approx siz2 300mm, 

Convol fram any ¢eria) comms port or Stamp. 
Includes soitvare io run iram PC. KITS FROM £85.60 Um 


~All prices exclude VAT and shipping. ale 
fora full catalogue of the above tents and ather products, © 
oiéase call or fax Miliard instrumenis at 1977 613665; Fax ‘01477 681463. 





The Phantom Power Box 
48 volt microphone phantom powering unit 
Professional portable units operating from an internal PP3 
battery or extemal! mains adaptor 





* Suitable for converting any microphone amplifier to P48 
standard phantom power * High efficiency DC to DC 
converter for extended battery life * Accurate line balance 
for high comman mode rejection * Low noise and distorion 

; * Extensive RFI protection 
The Balance Box (mic/line amplifier)-— The Headphone 
Amplifier Box — The OueStop DEN rail mounting radia 
frequency interference filter and voltage transient. pratector 
for voltage and current loop process signal lines 


Conford Electronics Conford Liphook Hants GU30 70W 
Information line 01428 751469 Fax 751223 
E-mail contact @confordelec.co.wk. 
Web http://www.confordelec.co.uk/catalogue/ 
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DISTANCE 
LEARNING COURSES in: 


Analogue and Digital Electronic 
Circuits, Fibres & Opto-Electronics 
Programmable Logic Controllers 
Mechanics and Mechanisms 
Mathematics 


Courses to suit eginners - 

and those wishing to update 

their knowledge and practical skills 
Courses are delivered 

as self-contained kits 

No travelling or college attendance 
Learning is at your own pace 
Courses may have 

BTEC Certification and Tutoring 


For information contact: 

NCT Enterprises 

Barnfield Technology Centre 

Enterprise Way, Luton LU3 4BU . 

Tetephone 07582 569757 « Fax 01582 492928 





Get into PIC Programming with 
Forest Electronic Developments’ 


PIC Basic Controller Madules - from £27.00 


PIC BASIC controllers offer 2 well featured BASIC language running tn 
real fime directly on a PIC Microcontroller. The 16074 version has 8k 
EEPROM with up to 2000 lines of BASIC, 27 lines of programmabte VO, 
4 sédal interface and a 4MHz clock, 4 x A/D inputs and a PWM output, 
3 timers and internipi suppor in BASIC, and an interrupt driven serial 
RAS232 interface. 


46C57 module kit 8k EEPROM £25.00 Prebullt £30.00 


166074 module kit 4MHz £35.00 Prebullt £42.00 

16C74 module kit 20MHz £40.00 Prebuilt £456.00 

Instructions, develcpment sofivare and documenialion on 3.5* disk ase included. 
PIC BASIC Compller - availabie for the 16C74 £50.60 


PIC Programmers - kit £40.00, pre-built £50.00 
Original: Programs 16C5x, 16CS5x, 16C6x, 16C7x, 16084. 
Serfai: Programs i2C5x, 16C55x, 16C6x, 16C7x, 16C/F84, PIC14000 
Both operate over a serial link to a PC. Includes all components, PCB 
and programmed PiC, Windows software plus our Windows based 
development environment. Serial programmer has a ZIF socket 

PIC Development Environment and Simutator 

A Windows based PIC Simutator and Development Environment, up to 
50 times faster than MPSIM. £25 Inc. P&P if bought with Programmer, 
othenvise £30.00 Inc, P&P. 32hit versian available if required. 


Biank PICs 16FB4-04 £6, 16C74/W7 £25, 16C57-04 OTP £5.00 
12C508-04P £2.20, 120502-04P £2.70, PIC 14000 O4P £10.00 


Add £3.00 far Postage, Packing and Handing, all ordars which are held in stack wil 
be ssnt by retum, first class post. Paymant by Visa/Access/Mastercard or 
chequivPO payabia io - 


FE) Forest Electronic Developments 


{AJAbbot GH.vWamazs) 
10 Holmhurst Avenue, Christchurch, Dorset, BH23 5PQ, 
Phone/fiax: 01425-2701391 
Visit our web site at http:/Avery lakewood.win-uk netied.hitm 








SOLCOCSEROHEEOLECESHRERE. 


by Niark Brighton 


PART 2. eeeHneoeeceseoeceseeen 


Having covered the different types of service providers and the general 
considerations of the hardware and software required to connect your PC to 
the World Wide Web, we now we get down to brass tacks. 


Phato.1. Undo only the 
screws securing the flange. 


he time has come to open up your PC 
Te ft an internal modem intoa spare 

expansion slot on. your motherboard. 
This really is as simpie as undoing a few 
screws and plugging. the boarl in, with just 
a cross heat screwdriver required in most 
cases, but if you really can’t face the thought 
of opening up the case (or don’t want to 
invalidate a warranty. because many new 
machines have seals you will have to break 
todo’ this}, chen the external modem 
solution cliscussed in last months article is 
for vou. Look no further than the new 56K 
exierna) modem (order as LY60Q), available 
from Maplin Direct on 03702 554000. 

The internal modem chosen as the 
subject for this article is the Lasat 560V 
(Maplin order code LY59P) and will work as 
a fax machine, answerphone andl modem, 
once connected to your PC and an ordinary 
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phone line. The unic is supplied as a small 
Plug-in card that will fit into any ISA Bus 
sacket Accessories supplied include an 
adaptor that plugs into your phone socket 
and provides the smaller American styie 
modem socket, a lead to go between the 
adaptor and the modem, a disk with 
Windows 3.x and Windows 95 drivers 
and scripts. 

Nove that the modem is supplied in a 


special anii-static bag chat protects it from the 


huge muli-thousand vole static shocks that 
can easily result ftom careless handling in an 


= ordinary house. The combination of a dry 


; aimosphere caused by central heating and 


the number of man made fibres in modern 


carpets and furniture creates a very 


unhealthy cnviroament for exposed 


: electronic circuits. More on handling 
i precautions later. For-ndw,; leave it in the bag. 


Installation 
Start by switching the miains supply 10 your 
PC off, unplugging the mains lead from the 


wall socket and clearing anything that may 


prevent you from lifting the lid of the PC 


i once you have undone the screws fastening 


eetiddterers 
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fi. This may just mean unpiugging and 
setiing the monitor aside, or you may have 


: £0 unplug‘all of the connectors irom the 


rear of the case if iris in an awkward 


: position to work on such as a shelf on a 
: warkstation desk. Do try to make a note of 


where each connector plugs in, though 


: they are generaily all different so it is not 


usually possible to make any mistakes when 
reconnecting them. 

Once the main PC base unit is ina 
position where it is easy to work on, Turn it 
tO. a position where you can see the hack of 
the case. You will sce that there are a 
number of screws hokding the flange ar the 
rear of the case onto tie back. pane}, 
Unscrew these and sei them aside. Try to 
keep the screws you rémave in some logical 
arrangement as there are.2 couple of 
diferent threact sizes and it-is possilsle 
to mangle threads if you are careless on 
re-assembiy: 

Many desktop cases also have four screws 
underneath that also hald phe case shell on 
(Sametimes on the side, too). Turn the 
whole case on it’s side and undo these. 


© When unscrewing the lid ar shell fastening 
: screws, don’t get carriéd away. There are 
: quite a few other screws to undo on the 
outside of the case, but over enthusiasm 


may result in the heavy power supply aise 
inside coming adnitand dropping onto 


: other, more delicate things. The case screws 
: Should be fairly obvious. 


Having undone ail of the likely screws, 
the case lid should basically stice backwards 


slightiy (the lid usually wicks under the 


front panel) and lift off It is usually easier 
to lift the lid from the rear so thar it starts 


to hinge open like a car bonnet, before 
lifting it clear. 

If the tid doesn’t want to move, it niay be 
that you have left a screw or nwo in place. 
Have another look before apphing brute 
force! Alrermatively, your case may just be 
one of those where the shell ts attached to — : 
the-froni panel (the clue is that the rear of E 
the lid does ‘not hive a foldect Range chat : 
wraps around the back panel). These cases 
come apart from the front, where pulling : 
fairly sharply results in the whole outer case 
assembiy sliding out anc off like:a drawer 

in either instance, it may be necessary to 
flex the sides of the case outward slightly sa” 
that folds, flaps or indented screw locations 
clear the case chassis rails and front panel. 









hate 2. Yho [SA 
socket is the. longer, 
black socket. 































Inside your PC 

If you have never seen the inside of your: PC 
before, the whole thing may seem a litle 
intimidating (not to mention fairly dusty, 
depending how oid it is). If you do want to 
clear anv dust before continuing, it is far 
better to use'a mini vacuum cleaner or blow 
through a straw (Keeping your eves closed) 
than to rake about with a duster, which is _ 
guaranteed to catch and pull off some of the 
lictle links that configure your motherboard 
and make it.work. : 


(FOR ETOP PER TEOO EERE T 
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The PC’s main boar, called the 
motherboard because the smaller 
daughterboarus plug into it, has a row of 
long expansion sockets at the Dack. You will 
sce that some of these already have boards 
Plugged into them. Your graphics card, 
sound carl and possibh your 10 and disk 
drive controller cals ail plus in here. 

Depending on the age of your system, 
you will see thar nor all of the sockets on 
your motherboard are the same. Ignoring 
the much smaller memory sockets, some of 
which will have very: shor circuits 

: plugged into them (these are SUMA’s, or 

DIMMs thar make up your RAM), there are 

: black sockets with fairly widely spaced 

contacts that are split into a longer socket 

* anda shorter socket tn a line. These are 

; your lébit ISA sockets. If all of your sockets 

= ook like this, bur nvo or three of rhem also 

have an extra third part, usually brown andl 
with much more finely spaced contacts, 

= you live a VESA motherboard and those 

are your VESA focal bus sockets. This will 

: applyto older machines, usually with 386 

© or 486 processors. 

Most modern motherboards will have 
four or five of che black ISA sockets as 
descnbed above, and a Rew (usually) white 

PC] bus sockets. Whatever the age of your 
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motherboard, it is usually quite easy to 
find 2 spare ESA socket to fit your new 
modem ini. 

Before you unpack yaur new modem 
irom it’s anti-static bag, there is one more 
thing io undo. There sre 2 row of holes in 
the hack panel of your PG 10 alow the 
sockets on your plug in cards to react the 
aurside word. but spare holes are blinked! 
with plates. Undo the single screw hokling 
the plate chat ines up with che spare 
expansion socket you have chosen 
(be careful net to drop it onto the 
motherboard), and remove the. plate. 

Now vou are ready to plug the mexlem 
card into your PC. Before upening the 
anti-static bag, reach ourand momenzarily 
tauch an earthed object such as a radiator. 
ta discharge any static you may be carrying: 
Try to avoid shuffling about on the carpet, 
or wriggling on your chair, after doing this 
or you will just build the charge up again. 
Touch the PC chassis, too. Alrematively, why 
nor invest in an anti statie wrist strap? The 
Maplin FIE2SG isa very affordable way to 
protect your PC from damage, with one end 
strapped around your wristand the other 
end clipped to a convenient earthed objeci 
throughout the installation pracess. 

Theinstruction booklet provided with the 
modem suggests that you “gently lower ihe 
PG card” nto a free slot (socket) at this 
point, which is indeed dhe first thing to cto, 
but what it fails to mension is that 2 slot that 
has not been.used before is quite tight and 
that vou my have to exen considerable 
pressure in order to push it tully home, 
once vou are sure thar you have aligned 
the edge connecior with the socket 
correcily! Now otke the screw that was 
hokling the small plite on the back panel 
fact use it to fasten the modem socket plate 
dawn ta the chassis. 

That's it! Hardware installation complete. 
Slide thre licl carefutly back on. ensuring dha 
any auides or flanges in the botiom or back 
Of the case line-up and that the case plugs 
back under the front panel. and replace the 
screws, Readers with all in one case lids , 
front panels may have to fiddie with disk 
drives in onder to coax them into sliding 
back into the apertures in the fronr panel. 
Beware of trapped wires at this puinc. It's 
often easy to shut some of the spaghetti 
connecting the front panel switches anu 
iFD’s to the motherboard berveen the case 
lid angi the chassis, 

Reconnect the monitor power ane video 
Joads, the mouse, keyboant and che mains 
lead. I you have a soundeard, reconnect. the 
speakers to the right sockers (they are often 
marked). usually newest the jovstick / aici 
socket, and pluv in ihe joystick: Connect up 
any printer ar other parallel device anc! 
retum: the whole system to it's usual 
positian. Plug the mains lead bavk into the 
will socket. 


+hitiebertae 
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‘Photo 4. A Single fixing 
screw holds the modem 
-firmly in place. 


Software Installation 

So, you've got a plag'n'play PC with 
Windows 93? Jusi switch the PC on and it 
will recosnise the new Modem and instal all 
the necessary drivers. Well, that’s what's 
supposed to huppen! Having installed 
another “plug’n'play” modem recenihy, } am 
aware that there may be 2 little more to it 
than thac: Having fed my moctcm, 1] took a 
deep breath and switched my PC on..All 
seemed OR, until ] tried wo move the 
mouse. Locked up! 

The:reason for this was an. IRQ conflict. 
Basically, haniwure devices on 2 computer 
circuit use signal lines to tell Lhe main 
processor or CPU thai they are doing 
something and require attention. IRQ stands 
for Intermipt ReQuest 2nd each periphera! 
device should ideally have it's own IRQ 
identity number so that the CPU always 
knows where 2 request for attention 
{interrupting the main program executian) 
comes from. | 

Unfortunarely, due to the way the seria! 
communications port circuitry of a PC is 
designed, Com 1 shares an inierruprwith 
Com 3 and Com 2 shares the same number 
a8 Com 4. In this case, on this prrticular PC. 
ihe. mouse was on Com Land the modem 
set up as Com 3, on the same inrercupr: The 
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CPU tied to look at one device instead of 
the other with the result chat the system 
locked out the mouse. If this happens to 
you, you need ta change something to 
remove the hardware conflict. Having saic 
this, some computer and modem 
combinations are more prone to this sort of 


problem chan athers and some don’t exhibit 


ihe problem in such aun obvious way. Ll once 

had a modem that refused to operate until | 
rolled the nouse around, at which point the 
modem would then start to dial out! 

In the ofd davs. before plug'n'play, the 
moden board would have had a number of 
adjustable jumper links to ser which Cor 
portihe modem woukl appear on. Now 
that this is configured by Windows 95, you 
could choose to go to settings / Cantro! 
Panel / Modems and try 10 change the port 
io one Where there is no IRQ clish (Com 4 


for example, where the mouse is on Com 


3), all withour using the mouse of course! It 
is quite passille to navigate your way around 
Windows 95 with just che Tab, cursar 
conirols and rerum key, but you are unlikely 
to fine! the experience 2 soothing ane. 
Aermuatively, you could just move thé 
mouse to Cam 2, ar-which point the 
oroblem ors amy Necurally, nothing in the 
world of PC's is ever quite thar easy and you 
will probably tind that the connector fitted 


to Com 2 is 2.25 way one instead of the-9 
way one ine. mouse needs, Most mice come 
with the adaptor needed to fir berween 9 
wand 25 way, but chances are chat you loss 
yours within days of fitting the mouse to 
that convenient 9 pin Com 1 connector. 

Be that as it may, once any conflict-is 
resolved, Winddws 95 should indeed détect 
the presetice of the new hardware. The 
WMinclows 95 “Wizard” program will prompt 
you ta put the supplied CD into the drive, 
Pressing nest.then allows your system to 
search for a driver and load it. My computer 
also asked for che Windows 95 CD during 
installation. which is not mentioned by the 
procedure in the bookle: supplied with the 
modem. The booklet does mention thacthe 
modem type may be incorrectly ickentified 
during this procedure, which is just what 
happened. The mexfem was identified as 2 
23.8K type, but you are told tw ignore this 
and carry on. Subsequent tests later showed 
that speeds of 33.6K were obtainable online 
Io & (non 56K) Intemet Service Provider: 

The installation instructions in rhe 
booklet also stare that Windows 95 will 
tlisplay a message showing thata new wave 
device was found (wasnt new wave the 
respeciable erm for punk rock?}. This 
didn’t hapnen when | installed the modem 
software, T will recurn to this in a later article 
if any problems crop up, but for now it just 
gocs to confirm my helief chat installation of 
hardware and / or soliware on 2 PC never 
goes exactly 2s the instnittions specify: This 


MONITOR 


is really down to the infinite diversity of the 
computer we.generically cali the. PC. 
Althougn sharing a staggering nutibér of 
common operating methods and controls, 
PC’s come in many thousands of variations, 


: -with each possible component part made by 


many different manulacturers in slightly 
difierent ways. 

Add to that the variety of sound cards, 
graphics cards, Operating systems and other 
software vou may have installed on the 
machine and ii is hardly surprising that an 
install routine written for one “standart” 
machine behaves differendy on another, 

A PC that. has been around for a while is a 
litle Hike. man.or woman who has some 


> experience of life and has’ been shaped by it 


into the person they are icdlay. Every piece 
of saftware you install’on 2 PC these days 
leaves its: mark on the persanality oF your. 
machine, adding files to vour Windows 
and System directories. altering initialisation 
aml registry files. 

Some software replaces files with newer 


: and more capable versions, adds new 


drivers to your system.and so on until the 
mature PC becomes a changed animal chat 
has “learned” io deal with many more file 
types. and application types than it originally 
could. This also caused Windows 3.1 to 
srw large and unwieldy in the past, kine 
longer and longer to load. This doesn’t 
seem sa noticeahle with Windows 95, or 

is it just char our PC’s are so much f[asier 
these days? 


Anyway, the point of all this is that install 
routines often do something unexpected. It 
isn’t good, but it isn’t necessarily bad either. 
It is usually just 3 case of working out what 
disk to poke into the drive to load the 
necessary file. if you have a problem 
inscudbaion and know what file the program 


: js looking for, the “Finck option (rivhe click. 


he Start butten) is very useful for searching 
directones or whole CD” tor odd Dynamic 
Link Jibrary (DIL) fiies, or for whatever is 
missing. The modem divers instalied fine 
without having to do this, despite the 
discrepancies mentioned eariier. 

Having installect the modem and it's 
Windows driver software, all you need to.do 
navy to get on fine ik.to choose and install 
suitable browser sofiware, ser up Windows 
Dial ip Networking (DUN) sofware to 
make Me connection io your chosén service 
provider and plug all of the information thar 
the service provider gave you when you 
suliscribed! to them. If you haven’: 
subscnbed already; have a pen and paper 
handy when you phone them as there are a 
for of details to take down, all of which must 
be faithfully transcribed into vour PC before 
you may successfully connect to the 


f Internet vie their gateway. 


Nextmonths article will cover the. 
installation and se-up of the remaining 
software and the dezails io be entered! on 
the many screens of information used by 


those programs. 





BREAKTHROUGH! 


SUN Graphics Display Monitors used by industry 
worldwicte; soldi on the suenéth of their quality 
and reliability but supportecl by ultra expensive 

Spare Stations now PC COMPATIBLE. These 
second user models are none interlaced have 
Trinitron F.S. Tubes. Resolution up to 1280 x 
1024. Carry a 28 day RTB warranty. The secret 
lies in the unique graphics accelerator card 
which accompanies each monitor. Will run 
games to CAD packages. Your chance to have a 

~ Rolts Royce monitor at an affordable price. 


MODELS AVAILABLE: 
Sony GDM 1962 19° C18" viewable) £400 
- pony GDM 1662 17° (15*/:" viewable) £300 





JAB Electronics 


FM. BROADCAST TRANSMITTERS 


Fully Built, Boxed and Tested 
Prices start from as little as £30.00 
RSL Professional Transmitters 
V.F.O. High Quality Transmitters 


Limiters / Compressors 


Stereo Encodes 


JAB Electronics, 96 Roof of the World 
Boxhill Road, Tadworth 
Surrey KT20 7jR 


Tel: 01737 842774 


RFT Marketing Unit 6S, Hudson Road, 
Saxby Roacl Industrial; Estate, Melton Mowbray, 
Leicestershire LE13 1BS. 


TEL: 01664 66181 
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Pleclinnecs Prinaigtes 5.0 
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Sropnies presentationshas been enhanced and speedéd-up wih 
Jew mentis and indexing which Gnables ‘6 ‘quicker ‘cccess and 
more iAfonnative descnptian of he:exiended range of five hundred 
and sixty'electionics ond mathematics topics 


he PiClé6G84 miciconioller haidware and insiniciion set hos 
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graphics where you can shidy the architecturé ‘of this device by 
shanging the data vaides 16 simulaie Gi of the ‘tegisters 
direciindirect addressing, rograrydata memory and input/output 
90 comiauiation’ ‘Along:with those analogue to digital ‘functions Of 
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Hlecthonies Princioples:software ts curently used in’hundreds of Uk ane 
averseas schools and colleges to suppor iCity & Guilds, GCSE A- 
evel; BIEC ‘and university foundation courses Also NV@'s ‘and 
SNV@'s where students are required fo Rave an tindetstar ding of 
slectronics:principles. 








isle Flectronics Pinciplés 5.0 js a Sola ierela 
upgrade of our popdlor electronics 
educational sofware, Now Rejovatelieliae 
even more. dfaiogue: digiia! and 
microcomputer dnéory, PLUS over ‘iG 
huncied new ‘mathernofics foplcs to 
biviist:' MY oll Metlete/crs (0 nelipre pe mM (ov aqitlie(= 
and eaculations. Tele€phone for a 
comprehensive fist enupgiade details, 


This sofiwore ‘has ‘bééen «developed ‘to 
teach electronics arid ts Suited to Hath ihe 
‘complete novice ‘and ine more | 






- Quick VeVvision GNG access to Hundréds-cF | 
electonics fomnuloe # is extiemely ‘easy 2 
tovuse. ‘lust-select:a:topic; Which is‘ always | 
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EPT Educational Sofware. Pumip House. locktam'Lane Wilham, Essex. UK. “CMe 28y | 
Tel/Fax:'01376 514008. sales@eptsoft: Gemon; CO. uk http://www. episoft Gemon.coruk : 
*UK Gnd EC Counties add ‘£2 per order for pest & exolen dare} VAT should bé added to thetotal. 
ON ie (spall ees cnalOh elMel Marte|Poosiele(st ovaraiuat 


Switch, Della, Visa and Masiercard orders accepted please Give ‘cord numbenandiexpity : 





dale. Cheques & Postal \Ordérs should be made payadble'to EPT Educational software. 


Photo J; Datalls of Uranus os seen by Voyager 2 
during its January 2986 flypast. (Courtesy RASA) 


| Where is Neptune? 


| The orbies of the planets of the solar system 
are shown in Figure 1. There is somé 
opinion that while Pluto is considerect to be 
the outermost planet, it could have 
acquired its present orbit during the 
development of the solar system. The 
diamerer af Nepuune, some 2445 km, is 
comparable to a variety of the moons of the 
solar system. Also benveen 1979 and 1999 
| Neptune will in fact be the Gurermost 
planet in the solar system due to the 
eccentricity of Pluto’s orbit. 


Neptune’s Composition 
Neptune —like the other gas piants, is 
considered io have initiatly formed out of 
the same embryonic materials which led to 
the creation of the solar system and with 
the eniity of che sun as the gravitational 
céentré Of the emergeni system. Thus out of 
clouds of dust-and gas of the Solar Nebula a 
spinning vortex would coalesce into 
centres of mass that would in time take on 
planetary shape and form. In a way, 
therefore, the pas giants preserve details of 
the solar system's earliest beginnings 

While } Neptune i is a cole work, the olanet 


| is releasing some 2.6 times more hear than 











by Douglas Clarkson 


In terms of scientific achievement, the twentieth 


century will be acknowledged for the triumph of its 


exploration of space. This, principally by way of 
unmanned exploration, has seen a vast expansion 
of information about the planets of the solar 
system. There are insufficient resources to go on 
the missions that scientists would like, in 
particular, the exploration of the outer reaches of 
the solar system is likely to pause with the recently 
launched Cassini mission to Saturn. The tivo 
remaining gas giant planets, Uranus and Neptune 
are likely to hold onto their remaining secrets for 
quite some time to come. 


; would be accounted for from energy from =? in contrast to the eacth’s weather systems 

: the sun. There is some form of internal = which are largely driven by the energy of 

: hear source driving the planet's various incident solar radiation. With Nepiune’s 

: Circulatory systems which remains a distance from the sun being same 30 times 
: mystery The energy from the warmer : that of the distance of the earth from the 

: Tevels is considered to set in train sun, Neptune will receive around 1/1000 ih 
: convection currents which in turn provide =: af the incitleat solar radiation. This will be 

: enerpy for surface weather effects. Thisis = equivalent co less than one W2tr per square 
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metre. The eccentriciy of the orbit, 
however, is relatively low. 

There are to main thecries reganiing the 
structure of Neptune but boil draw on the 
nation of Neptune being bombarded during 
its lifetime by courtless eomets. With 
sufficiently large amounts of energy released 
in this process, un extensive ocean of 
superheated water at hieh pressure coulsi 
have been established under Nepiine's 
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atmosphere. Itswould also be possible fora 
layer of planewry ices — predominantly those 
of water to have been fone. The dominsnt 
involvement of accumulation of icy 
‘planetesimals’ aver millions of vears would 
allow any water or ice in Neptune’s decper 
levers to be iced by an exceedingly rich 
mixture of chemical exotics known to exist 
within the far wavelled ice of comets. It is 
likely, hawever, that Nepnune has a-nocky core. 
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Discovering Neptune 

The saga of the discovery of Ure planet 
Neptune really begins with the discovery of 
Uranus by Sir William Herschel in 1781. The 
object had been observed by him as having a 
distinct moon relative to the fixed stars. In 
1802 its orbit was-worked out at 84.02 yeas. 

Telescope observations from the earth of 
Uranus were of very limited value when 
irving fo determine features of this distant 
planer, Ie was only with che Voyager missions 
dit significant amounts of data on thesé 
planets became available. The derails of 
Uranus and its five major satellites ace shown 
in Photo i and wére capruced by Voyager 2 
during its January 1986 dybye of the planet. 
This far flung world apnears asa uniformly 
blue gtobe although subtle processing of 
such images reveals slight banding in the 
upper armosphere. The satellites are in. 
order or apparent size (noi relative actual 
size) are depicted as Ariel, Mirancla, Titania. 
Oberon und Unvbriel. In its size, Uranus is 
very similar 10 that of Neptune. 

Ik soon became apparent, chat the newly 
discovered planet Uranus was not keeping 
£0 its expected orbit. Figure 2 inclicates how 
the influence of Neptune would in the 
sequence of years 1781 10 1822 tend to 
speed Uranus up and then in following 
years £0 1840 tend to slow it down. In 
remains, 3a5-then, « complex problem in 
Newtonian dynamics. 

From July 18417 onwards John Couch 
Adams, a5 4 student at Cambridge anticipated 
that the Uranus problem was in fact a 
perturbation causéd by another more distant 
plane. By mic 1645 Adams had calculatett an 
approximaie position for the new plané: but 
failed 10 mierest Airey, the Asuononier Royal 
at Greenwich to take un observations. 


: .Meanwhile in France, the same problem hac 
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been grappled with by Unxiin Jean Joseph Le 
Verner who in curn informed Airey at 
Greenwich and the Paris Observatan: Airey. 
however, did not seem able to personally 
direct observations and ieftthis work in the 
hands of Chailisat Cambridge wha 
unifertook the sean from the 29th July ina 
laborious way in which objects «ts small as 
mauritude Fi were scannecL 

Meanwhile, Le Vervier hac! lost pavience 
with his colleagues in Paris and managed w 
interest the Benin Observatory in his work, 
Under the clirection of the young student 
Heinrich D’Arresi, the object wus rapicty 
found and confirmed around 25th 
Seprember. In fact, back in Engl:unct, Chailis 
hacl observed Neptune on the fourth day ai 
lis observing and observed it subsequeniy 
On two more occasions withour appreciating 
what he was seeing. !n fact, Nepiune hac 
been observed! hy many erudite ohservérs 
inclucting even Galilee in 1612 during the 
very first phase of tetescope astronomy. Ar 
the time the disputes over the discovery of 
Neptune initiated a furious scientific 
controversy between Frince and England 
which almost precipitated into an 
inicrnational incicient. Aclamis and Le Verrier, 
however, did noi take any part in this and 
remained on pout terms. 








eye (Giant Dark Spot 
positions ‘of : Arthe time of che Voyager 2 encounter, 
| iWranus ‘and : Neptune's. atmosphere was duminated by a 
aie tates feature known as the Giant Dark Spot— with 
: immediate parallels being made with 
| - Jupizer's Giant Red Spot. Phore 3 shows this 
4840 | | FBOE : feature taken ata distance of 2.3 million km. 
It appears to be an immense storm system 
| > which is lower in alticucte chan che associated 
1822. : White cimus clouds. There is some evidence 
1830. 1810 ; : that the structure was rotating ina 
counterclockyisé direction. The feature 
tended to essentially keep pace with the 
rotation of the planer — Suggesting possibly 
that it originated from deeper layers of the 
aumosphere, Neprune is considered to be 
the windiest planet in the-solar system with 
winds iravelling up to 2000 km per hour in: 
: the vicinity OF major storms. 
= Observations by the Hubble Space 
: telescope In June 1994 revealed that the 
Great Dark Spots discovered by Voyager-2. 
¢ Was missing. More prolonged observations 
by Hubble, however, have observed a 
surprisingly active atmospheric sysrem 
driven by dissipation of energy from its 
strong internal heat source to the taps of its 
uira cold cloud tops. On the very outer 
: limit as it were of the solar system, Neptune 
: is not 2 cold and static world, 





The Voyager 2 Encounter | 
The encounter herween Neptune and 
Voyuver 2 was in manyr wars a ‘bonus’ for 
the muin mission. As a system designed to 
opemtre fora maximum of 5 years, the 
highly successful Neptune encounter was 
earried out when the emit was some 12 
vears olcL A key feature of the craft was ibe 
use Of hear from the malicactive decay of 
Plutonium 60 produce eleczricity from 
thenmopile junetians. In the far flung 
reaches Of che salar system, there woukl 
have heen insufficient energy from solar 
mittivtion to power che Voyagers. 



































The Atmosphere ‘ 
The image of phato 2 was taken at 2 
distance of 137,060 km from Neptune some. 
two hours belore the closest approach to 
the planet. The fluffy white cloucts af frozen 
methane are estimated to jie some 40 km 
above the surface. The bright surfaces of the 
clouds face the sun while the darker regions 
arc shadows east by the cloud Jayers. Such 
shadows have not been seen on ather 
comparable planetary missions. ‘he 
mmosphere is considered to be 85% 
Hyilrogen, 13% Helium and 2% Methane 
and with che blue colour predominantly due 
to the presence of methane in the | 
anmosphere. Table 1 sunmmarises some key 
demils af Nepruine. 















Parameter | _ + Vale. 
.Equateriat Reus 2A 746 bo 
Mean Density ~L6& gitar, 
hean Dastance from Sun 20.06 < Eanh's 
Rotstanei Period 16,1 h 

Orbital Pedod 164.8 years 
Orbital eccentricity ; 0.0097 

TOL GF arts 28:32 decrees 
Equatctal surace efavity 11.0 nysec.sec 






Neen cloud temperature. -193 tn -153 C 


Photo 2: Image.of Neptune's Surface some two hours before the closest approach 
and taken at a distance of 157,000 km. (Courtesy NASA) 





Table 1: Hey parameters of Neptune 
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Photo 3::Neptune's Great'Dark Spat (Coursey Wass) 


Mason 


Naied 
Thatasss” 
Galatea 
Larissa: 
Praieus 
Triton 
Nereig 


Radius (km} 
: 48,000 
30,000 

52,500 

62,000 

73,600 

147,600 

354,800 

5,513,400 


Tabla 2: Sateliites of Naptune 


Satellites of Neptune 


Table 2 summarises the satellites of 
Neptune. Al present there are 2 toral of 
eight knawn to exist bur there is every 
chance that athers await discovery. The 
distnbution of the sareflites around 
Neptune, however, is an example of 
extremes. In 2 véry eccentric orbit, Nereid 
arbits Neptune from.a considerable 
distance. Triton, the earliest discovered 
moan, is by Far the largest of Neprune’s 
satellites. Tt orbits Neptune in a retrograde 
direction — suggesting that Neptune 
acquired Triton at an intermediare phase of 
the development of the solar system. The 
relatife newcomers, Naiad, Thalassa, 
Despina, Galatea, Larissa and Proteus all lie 
within the orbit of Titon. 

In the close encounter with Neptune, 
images were obtiined of the newiy 
discovered Proteus and Larissa which 
indicated that they are heavily cratered 
rocky worlds. On Proteus, a very large 
IMpPxact crater was evidence thacthe object 
had come clase to being broken up. Proteus 
is also 2. a very dark world - only 6% of 
incident light is reflected from is, 
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Distance (km) 


wredestalideres 


panes 


SPEREER Obata 


CAREERS ed 


SPECeI ORES 





Date 
4989 
4989 
4989 
1985 
4989 
4845 
48:10 


Discovered 
Voyager 2: 
WOyoES®. 4 
‘voyager 2: 
Voyager 2 
AY Laseell! 
G. Kuiper 





Triton 


The trajectory of Voyager 2 had been 
carefliy configured to engage a close 


encounter with Triton. This far lune world 


proved to be the coldest world ever 
Encountered on 2 planetary mission — with a 
surface temperature of -233 C, One of the 
reasons why Teton is so cold is its high 
alhedo or surface reflectivicy of around 0.73. 
Most of the incident solar radiation is simply 
reflected back into space. The density of the 
world was higher than anticipated — 
suggesting that the satellite was ovo thirds 
rock and one third ice. A very thin 
atmosphere was detected of around 14 
microbars and was detessnined to consist of. 
almost pure nitrogen. The surface features 
are considered to largely be structured in 
water ice — possibly overain with other ices 
such a5 of methane and nitrogen. 

Some of the most detailed features were 
observed in the’south polar region shown in 
photo 4. The pinkish hues observed there 
have been interpreted as Nitrogen snow and 
ice. Within this region there was the 
suggestion of dark plumes or ‘wind streaks" 
on ihe surface. These have been interpreied 
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Formal. Designated Distance Width 
Name Name 


i989N3R = Gaile 41900 
18S9N2R. | Lé Verrier 53200 
SGR9NGR: tassefAraso 9-320 


TGRGNIR Adams G2920 <50 


Table 3: Details of rings of Neptune 
(Distance Is takan from planet cantre 
to ring’s inner edge). 





as geysers powered By liquid nitrogen. Ac 
depth under pressure, liquid nitragen could 
be stable..]f the liquid escapes through 
vents on the surface it will experience less 
pressure and eventually expand explosively 
into the near vacuum of Thton’s 
atmosphere. Thus even in a world as-cold as 
Triton, there ace still effects of exchange of 
energy going on. The areas of deposition 


associated with the geysers was identified 


typically as 15 to 50 km wide and up to 75 
km long. Unlike other moons of Jupiter and 
Saturn, there is not the suggestion of a layer 
of liquid water under the outer ice layer. 
Triton is also cofisidered to experience 
seasonal effects due to its orbit round 
Neptune. Thus within this cycle each polar 
area will experience 2 cvele of Mid winter 
and mid summer. The southern 
midsummer will nat occur until 2006. 

Hin fact Triton was captured at some iime 
by Neniune, the initial eccentric orbit of 
Triton could have resulted in tidal heating of 
its surface —which could in cum have 
initiated’ a long lived phase of a licpuidl planet 
surface. This could have given the 
conditions far the existence of life in some 
shape or form cluring this warm period. 
Inciced, there is considered toa be evidence 
Of arcas which one were fluid but which now 
are in the grip of immense cold. 

The retrograle motion af Triton is unique 
amongst moons of similar size in the solar 
system. While four moans of Jupiter and one 
of Saturn have a retrograce motion, they are 
ii less than a tenth of the diameter of Triton. 

In the dynamics of Triton around 
Neptune, energy is being slowly transferred 
to Neprune whose speed! of roration is 
consequently increasing. At some time in 
the far Juture, Triton will become unstable in 
Neptune's orbit and either break upto form 
a ring or crash into Neptune's interior Thus 
observations from a fucure mission could | 
perhaps detect exchanges of energy 
hetween the ovo bodiés to determine time 
scales for this cataclysmic event. 


Rings of Neptune 


There had previously heen same conjecaure 
by earth observers regarding rings around 
Neprune. The observation af occultations of 
stars by Neprunc outside its known 
diameter on several occasions had 
suggested the presence of rings berween 
41000 and 67000 km fromi the centre of the 
planet. The Voyager mission was able; 
however, to identify four main ring Systems 
as cletailed in table 3. 

The outermost Adams ring contains three 
arcs of denser material within an angular 
separation of around 33 degrees. The 
detection of the ring system oresented 
immense difticulty for the Voyager camenis 
on account of the low levels af tight present. 
the diffuse nature of the rines themselves 
and the low reflectivity of the ring material. 


Photo 4; South polar region of Triton: Note the appearante of dark plumes or ‘wind 
streaks ‘on the surface. (Courtesy NASA} 


Neptune: The Guardian 
of Comets 


The discovery of the abject Chiron 
essentially between the orbit of Uranus and 
Saium in 1977 has.led to the anticipation 
that chis region of the solar system is highly 
populated by conicts in stable orbit round 
the sun. Any perturbation of these abjects 
by arbits of Neptune and her moons could 
in theory lead to the propelling of comets 
towerds the sun with the chance of an 
encounter with the earth. Thus any 
instabilities in this far flung system could 
induce ripples of change efscwhere in the 
salar system. | 

‘The capture of Triton by Neptune could 
ako have been associated with massive 
disruption of comets in previously stable 
orbits round the sun — with the chance that 
heir orbits could have been directed towards 
the inner planets incluciling the earth. 

Also, there is a great Jack of knowledge of 
the-energy processes of the pas giunt 
planets Jupiter, Saturn, Uranus and 
Neptune, It is assumed that. plinets behave 
as Stable enuties across countless millennia. 
lt may be however, that there are cycles of 
variation of such processes so that the 
Nepuine of today may be quite 
uncharacteristic of the Neptune of many 
millions of years ago. The same tnay aiso be 
true of Jupiter, Saturn and Uranus. 


Neptune: The Next Stage 


The outer planets of the solar system such 
a5 Neptune and fs moons actas chroniclers 
of times past. In studying them, details of 
the origin and evolution of the solar system 
hecome manifest. In contrast, itis very. 
difficult to detenmine the past histary of the 
earth since so mutch of its surface features 
are rekuively shortlived. A return mission to 
Neptune would undoubtedly bring about 
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new discoveries — perhaps of a wholly 
unsuspected nature. 

Any returmm mission to Neprune — 
presumably of an orbiter type — would 
require a specially tailored ser af 
instruments for investigation of a much 
broader range of parameters. During the 
voyager mission, many of the instrument 
systems were operating on the limit of their 
SENSITIVHIES. 

As with che Galileo probe io Jupiter, it 
could be an option to drop a probe inta the 
Neprunian aumosphere and cictermine 
details of the pressureféemperature and pus 
concentrations with altitude. As with the 
Cassini mission to Sarurn which is 
scheduled to deposit a probe on Titan’s 
surface, it may be-considered useful to land 


a craft on Triton — though the very cold 


Surface temperatures olay present major 
operational difficuluies, An investigation of 
Neptune, however, should involve more 
demiled Spectroscopic examination of the 
atmosphere for chemical composition with 
also more detailed thermal scanning to 
determine temperature vacituions associate 
with atniospheric circulation. ; 

Even if the go ahead was piven for 
mission now, and this took seven years to 
plan and construct, the ourward journey 
would take of the order of 10 years so that 
the encounter would not take place until 
2015. This perhaps makes us value ali the 
more the data that Voyager 2 was able to 
obtain on its memorable visit to Nepoune 
in 1999. 


Far Out Plans 


In determining fucure possible'missians, 
groups within and associated with NASA cin 
study a wide variety of options, with the 
mast interesting missions put forward ina 
formal way for selection. To date some 
thought has gone into a Neptune orbiter 
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mission but ivis untikely in the short rerm 
to be nominated in a formal sense for a 
specific mission. For a project of this wpe, it 
Is likely that some form of aerobraking 
would be required to slow the crak 
sufficieniy to enter into a useful orbit round 
Neprune. This would save on the mass of 
fuel required to slow the craft down to 
achicve orbital capture but invcxtuce tighter 
tolerinces in angle of approach. There 
would also appear to be mure interest in 
landing a probe on Triton than dropping 2 
probe into the Neptunian atmosphere. 

At present within NASA, che next mission 
to the outer planets looks likely to be a 
choice between a mission to either Europa a 
moon of Jupiter or Plato. Europa has the 
smoothest surface of any abject so far 
encountered in the solar system — 
presumably brought about by the. 
outpouring of water from the wanm interior 


. layers to its frozen suriace-There appears, 


however, to be no significant desire 
beuveen NASA and ESA, however, to team 
up for another joint mission such as the 
Cassini mission to Saturn. 


Neptune the Mystic 
As well a5 acknowlédging the scientilic 
associations of Neptune, it is interesting to 
mention in passing the associations of 
Neptune — principally through Astrology. 
The so called inins- Saturnian planers are 
claimed to be associated with subtle mental 
energies, Uranus is associated with scientific 
invention and flashes of inspiration. 
Neptune. is associated with higher realities 
ether as constructive engagement of the 
mental faculties or escape into substance 
induced sensation. Pluco is associated with 
the process of transformation — typically 
“ssociated of turning (6 somehing else 
through sudden change and alteration. 
Nepuinc.is afso associated in Astrology wich 
musical talent, ly Gustav Holst's the Planets, 
Neptune is described as the Mystic and 
masterfully conveys the feeling of great 
distance and great depths, An Astrologer 
would wish to find the yearnings associated 
with Neptune coupled with the rigid 
disciplinie of Saunn which rules the material 
life. In this way there will be a batance af 
things material and chings of a higher 
mental level. | 

AS We are eniering more and more into 
an age of information and data, perhaps 
there will also be deveioped subtle systems 
of sampling of trends in events and 
happenings tha: could rest some of these 
aspects which are claimed to be part of 
our existence, 


Further information; 
Atlas of Neptune: Garry E- Hunt ‘and 
Patrick’ Monre Cambridge Universily Press 


Astrofogically speaking, Ingrid | ind, 
published by L:N. Fowler. 1981 


httpj/seds }parzona.edu/nineplanets/ 
Nnreplanets/neptune. btm! 

http-/iods-ipl nasa.gov:80/planets; 
welcome/neptune 
‘htte://bang.lant.gov/solarsys/neptune-htm 
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ome time ago, I 
remember 4 colleague 
.phoning one evening and 

asking if stalling the CPU cooling 

fan could damage a Pentium 
motherboard, Lhadathink, but =: 
not being willing toadmittomy 
lack of expertise in this field, 
replied thai lfeitit tobe high =: 
untikely: He hadanew, working = 
systent and had, briefly, been 
testing rhe machine withouta 

CPU cooling fan. The machine 

had filed! and subsequent 

investigations had shown the 
motherboard to be fauin: The 

SyYMptoms Were unusual becruse 

the YDU would ner display but 

the Power On Self Test... POST, 
routine completed nonnally. 

Further, the CPU and graphics 

card worked when switched to 

another machine. 

Just recently, a work colleague 
was having problems gering his 
PC to dispiay anything. His 
system had been running 





—_ 


ea 
' Defence tactics 
: To detect when an event is not 
: Occurring necessitates detecting 


: fan meant finding something 

: that indicates when a fin is 

: functioning and ihen detecting 
j | | ; that ‘somethings’ absence. 
unattended over the weekend : Three main methods for 

and a failure hac occurred during =: detecting rotating shafts exist: 
this time. Curiously; his system : 1.) Magnetic coupling: 


motherboard had developed a 2 2. Opto coupling: 
: 63. Direct connection 


fault that was not detected by the 
POST at start-up. All other parts, 
inciucting the CPU worked fine 
when tested in another machine. 
Fhen he noticed his CPU cooting 
fan was hot running! — 


PROJECT, 


The Sentinel 
FAN FAILURE ALERT 


e@eecoeeeeee essen ne fee: 


Design by the Maplin Project Team 


Photo 1. A fully armed Sentinel. 


: when it is. To detect a stationary 





Many computers use a heatsink and 
fan assembly to assist their 

: microprocessor Reep its cool. in this 

| «6racy world of bigh speed processing. 

this is particularly true of the good 
old PC but what bappens when the fan : 

stops working as it appears they , 

invariably do. 





Wortled simply, magnetic 
coupling usés 4 magnel, or 
Mriaenets, placed around the 
circumference of the moving 
shaft. A detector, hall cect or 
reed switch, is arranged to pick 
up the altematiny magnetic 
fielit giving an indication of 
shaft rotation. 

Optio coupling uses a fight 
beam, possibly infra-red, which 
is elther broken or reflected by 
attachments to-ihe shaft. For 





SPECIFICATION 


5V and 42V BC (From PC power supply) 
(5V) 2mA standby. 65mA Alarm 

(12¥) 6mA plus rated fan current (Standby) 
BmA plus fan stall cuTent (Alarm) 

4x DkHz tonebursts every 0.65 


Could this be a coiacidence? I Supply voitage 
am stil unable to answer this Supply current 
quesBon and would be 
interested in other simifar 
ape a ae failure Gia alain 
mis i ee CPUs and Speaker power LOOMW (min.} 


Sound input, 


the possibiliry of secondary 
Sound output 


damage to the motherboard and 
plug-in cards. The topic pradually 
moved to a-device to detect a fan 
laiiure and alert the user. The 
result of these discussions is the. 
Sentiné! — Fan Failure Alert. 


Flash rate 
Fans supported 
Fan current 
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compatible with most. motherboards 
: Soundblaster™ and Blaster™ compatible 
Accessibility output Red waming beacon, 


4x 5ms pulses every 0.6s 
‘DC, brushless | 
1A (absolute max.) 








Automatic detection of 
expensive CPU cooling 
fan failure 


SAE SAE SESE TE 


No special connections or 
pele ila required 


POT HRP AEE ESSA eOEE ESS br eee Ee bew 


"Suitable. for beginners 


“Clear. audible » warning 
“Compatible with mast Ps 


oeute Seere dhe 


Plugs ‘into PC 
power supply 


q _ Accessibility option < 


APPLICATIONS 
CPU overheat protection 
” Power supply protection ’ 


ee eee 


Other fan cooled equipment 


example, placing a LED on one 
: side of the fin such thar the 


rotting blades cur the light 


> alternately will give pulsed light 
? when MWe in is operating. This 

i can be detected by a light 

: sensitive device on the opposite 
: fan face giving an electrical 


signal corresponding to the 


' pulsed light, 


Direct connection can be 
made by placing one-half of 2 


switch cantaci onto a fan Islade 
: and srranging the other half 


such that a contact is made 


: every time the biade passes. 


There are many vadadons of 
the above but all these methods 
require mechanical assemblies 
around the fan periphery; a very 
dusty area. Several require 
attachments to the fan which may 
affect. its balance or result in some 
loss of airflow. However, andther 


: method of direct connection 
> E@XISLS and is used here, 


The ype of fan used for 


: cooling CPUs are generally 


brushless eynes. As the name 


: sugpests, these fins do nol use 
: brushes unlike most DC 
: Operated DC motors. 


(interestingly, nearly all AC 
motors are actually AC operated 
DC motors). The coils of 


: brushless fans are electronically 
> switched so do not require any 

: form of sliding contact. This 

: results in longer operational life. 


An annoying effect of ihe 
high current switching of the 


: coils is noise spikes imposed on 
: the supply rails. It is these noise 
? spikes that are detected by the 

: Sentinel as their presence 

: indicates a working fan. 


Unfortunately, the PC is full of 


spike producing electronics, 
> The CPU, motherboard and 
> support cards are full of digital 








components that wark by 
switching between two voltages. 
The disk cirives have 2 brushless 
motor spirtning the disk piaifers 
and an.electnonic device to step. 
the heads over dhe disk surface. 
Finaih: all PC’s come with a 
power supply cooled by a 
brushless fan just like the one 
on the CPL 


Guarding your CPU 


The full circuit diagram of the 
Sentinel is presented in Figure 
1, Figure 2 is a block diagram 
representing the full Sentinel 
circuit. This should help you 
fallow the description of circuit 
operadon that iollows. 

The Sentinel receives is 
power from the PC supply bur 
passes the L?V through a low- 
pas T fiitec. This filter steucture 
is used in preference to 2 PI 
filter because the input and 
ourpue impedances, presented 
io the filter, are very tow: 
Further the load impedance 
would normally be-much higher 
than the pawer supply ourput 
impedance, 

This provicics better matching 
19 the PC power supply and 
CPU cooling fan. The CPU fan is 
connected to this supply after 
the filter meaning any significant 
noise present on the 12V must 
be produced! by the CPU fan. 
The T-ilter presents a high 

: impedance looking back inro 

: the fifter from the fan. This has 

i the addled effect of exaggeniting 
the noise amplitude produced 

: by che fan, This noise is usually 

: siteruated by che PC PSU 

> TESERVOIT Capacitors. 

The fan noise spikes are ac 
coupled to ICta by C2. This ap- 

: amp forms an inverting amolifier 
: with a gain atound 10, ser by RE 
> and R4, with an offer DC level 

: set by R2 and R3. The DC offset 

> (0.5V} sits above background 
noise level bur below the spike 
level produced by the fan, This 
action means only pulses frorn. 
the fan are amplified. 

IC is a comparator with its 
2.5¥ (approx.) reference on pin 
5, set by RS, RO and Rid. 
Output pulses from [Cla are 
inverted by this camparator 
only if their fevel is above the - 
Teference fevel. The normally 
high output of IC lh charges C3 
vie R6 and R7. With fan noise 
present, and therefore low- 
going pulses on IC] b output, 
C3 is rapidly discharged via R7 
and D1. D1 bypasses R6 when 
discharging C3 so the charge 
‘time is long (around 2 seconds) 
compared to the discharge time 
(arounct 10). 

As long «as C3 is kept 
: discharged, i. normal fan 
Figure 1. Circutt diagram of the Sentine}, : operation, then the ourput of 

© JC) cewill be low, the non-alarm 
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condition. Hf pulses stop : 
arriving, C3 charves slowly until 


Figure 2. Sentinel Tactical logistics 











PREM a epee ey 


the voltage on pin 10 of IClc block diagram. 5. The Sentinel is provided with all 
exceeds the reference level By i the companents ta aflow fan- 
G3.5¥ approx.) on pin 9, The We : ee ee ee and 
ourput of ECic chen goes high, ; OS ; sound a distinctive alarm, 

the alann condition. The wai? : through the PC speaker, ifthe 
comparators, C3 and its timing =: d : fan stops operating. The 
components together with the: = 5 Sentinel requires exclusive use 
reference voltages constite a =: : of the PC speaker but, if this is 
missing pulse detector. ; : pens rs: uption 2 is ; 

The output of IClc is : = [HOV dhe pventory (parts 
buffered ie produce an active : ; : list) dists all parts required for all 
low shutcown signal via RID = : options. 4 
and TR2.RllandRi2forma == ei. : Option 1 provides a-high 
potential clivider. When the oS pul : curment Gansistor allowing 
auiput of ICle genes high these Es aa = = extemal harkware detect a fan 
provide a reference voliage, : “2 : =O % = : failure. This ourput could be 
previously around OV forICid. 5 c ; i FO : yi ie lyons a ca 
ICid and VR forma precision: wu : shutdown, drive a loutler 
voltage follower, where the = 2 Warning device ar provide 2 
Output voltage, ar the emitter of : wy. : hardware internipt to allow 
TR1 is che same as ihe : 889 5 : automatic, safe application- 
reference voltage. The high gain + ne z > closure followed by system 
of the op-amp andthe 100% : Zu 5 : shutdown. 
nemttive feedhack from TR2s : Ps I : i Option mvo provides a mixer 
emitter guarantee this. The i = allowing the matherboard’s 
agin ate ane TRAE 3 i speaker output io be usec! in 
probably better descnhed asa: : Conjunction with the Sentinet. IF 
high-current buffer. This stage : i mite C10, CLE. RVI, R14, R17, 
provides a voltage regulator for . ? RES and IC3 are fitted from this 
fC2 which has a maximum 5 on > : option, the PC sound-card 
supply of SV Ciand CS bypass: ie a 2 = = amplifier must be used. Further, 
this new supply and provide as li : the nwo pin plug should be 
smoothing, oe E 8 = fitted at P7 / P8, the scund card 

IC2 is the alarm tone = < = Autput, If your sount! card daes 
genenstor. Details of the : ? noc have the necessary input, or 
Opcrabon of this [C ain be- 3 : you do not wari [o use your 
found in the caralogue or the ; ; : sound card,.then fit all of 
diac: sheet for the device. The : : option 2. Move the ewo pin 
output af IC2 is passed through : speaker plug co its alrernative 
andClitaremore : position ‘SPEAKER 2°. Sec 
ee ie age?  apiad : Figure 3 for these connections. 
EC regulations. 13 and C14 form =: . : rr : : 

a fow pass filter witha stecp rol- 3 : Sagan > proviecs ah 
> ? accessibility aption for the hart- 
ofLabave the alarm tone : c : re. 
fi ies. The output of IC2 = : oF Wearing. A snap-of portion 
eae ae : q > has been added to the PCB. 
can drive the PC speaker directly : 3 : 4 
A ; : . i i This should be. mounted at eve- 
R13 provides 3 suitable load for: c Lal hy : : 7 
1G? if aption 2% Gued Ifthe PC: z : ines tingle en lede I 


speaker is used by ather 
tipplications, a mixer basecl 
around 1C3a allows the 
applications sounds and the 
Sentinels alarm to be conbinecL 


beguqeees 


Pde bdUadw ba aananaie 






Fulga Detect 








sticky-pacd. [fthe fan shoutd fail 
ihe Sentinel} will flash che LED 
in time with che tane. This 
should help a disabled user 
avoid a sudden end to their 


the mixer takes a signal from . a ; COMPUCHAO. 

the existing source (usually he Co a : NOTE. To use option 3, Ci0 
motherboard) via volume : a a : ust be fitted. 

contro) RV] and mixes this with es : ‘ 

the Sentinel’s alarm sound. Arming 


The mixer’s output 35 
amplified by IC4 before being 
fed to the PC speaker 


seeeeribaad bare 


Rafarants 









your Sentinel! 


The following procedure for 


2 -31= : 72 + +e4° . 
The sound venenitor also ce assembly is given for guidance 
drives a LED buffer which gives 2 7 anly, It assumes that all onions 
a visual warming of fan failure - are to be usec. if the procedure 


for RC users with hearing 
difficulties, This is a voltage 
follower, ac coupled to the 
sound generator, which ciuses 
the LED te flash in sympathy. 
R2} holds pin 5 oF IC3b low 





CPU. Cooling 
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calls for a component to be fitted 
that is not to be used, then ignore 
the reference. Figure4 ank! Photo 
1 will help you focare the cormect 
piice for components. The PCB is 
very full! 


when the alarm is not a - After deciding which options 
sounding. The ac coupling on as : are to he used, fit all the links 
this input would-allow it to figat = > ysing the length of 24swe 

high with leakage currents, R21 ple tinned copper wire, Lf pins are 


discharges these currents and 
the ourput, following rhe inpur, 
Stays flow 
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used to make.connections to 
the PCH. fit these next. Fir all 
the resistors that Liv Bat to the 


—>  —— oe 


Snap off Section 


Automotic 
Shutdown 


[= ae | 
$5V (Red) 
GV (Black) 
+12¥ (Nermoily Blue 
or Yellow} 
Ktotherseord 
Sound 
Input 


Ssuocd 
Card 


Figure 3. Connecting 
to the Sentinel. 


PCB and D1. Nex, fit rhe 
resistors ubat stand up folioweed 
by the smaller capacitors like 
C2, C3 and C4. fit the IC 
sackets but do not insert the 
ICs. Fit fuses FS1 and FS2 iakine 
care not to overhear these 
components. Firthe remaining 
capacitors and $3. Fic TR1, 1C2 
and RV1 followed by 1.1 and 12. 
Fic the avo pin plug. This goes 
in “SPEAKER 1° on the PCB for 
the basic option or ‘SPEAKER 2” 
if option 2 1s selected. Sce 
tactical logistics above for siting 
of the plug. 

Finally fir the remaining ICs in 
their respective sockets. Check 
everything! Make sure that the 
components are in the correct 
places. Make sure D1, Ci, C5, 
C7, C8, C9, C12 anc C14 are the 
right way round. D1 will not 
explode but any of the 
capacitors might. Make sure 
that the ICs are the righ: way 
round. Make sure no parts are 
left over. 

Cut pvo 100mm lengths from 
the black wire and [00mm from 
tke red wire. Strip Gmm from 
both encts of alf the wires, | 
including the remainder of the 
red and black wires, then twist 
and iin them, 

Fit one end of the red wire, 
one end of the yellow wire and 
one-end af the nvo 100aywm 
black wires through the PCB 
holes at PLt. Crimp and solder 
the pias of PL, che PC power 
plug, to the other ends of these 
wires. Push the pins into the PC 
power jHug shell xs shown in 
Figure 5, 

Fic che remainder of the recl 
wire through the holes at Pk 
aad the remainder of the black 
wire throueh the hole at P2. 
Solder the ends in place. Tepe’ 
the Jrare ends of these ewo 
wires (oO stop tem shonin. 
The fan will connect here facer. 


Fan + 
aiai—= Fon — 


} Sseaker } 


EES 


li 
ater 


Speaker 72. 
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Remove ihe chin sections on 
the walls of the box base. Sce- 
Vigure 6. This will allow the 
cables tq pass in and out of the 
case, Remove any burrs and 
sharp edges around the calle 
‘enties to prevent chafing the 
insulation. Push the -PCB inta 
the case making sure that it 
clips under the mgs near the 
case bottam, 


Preliminary 


manoeuvres 


If you have a spare 8Q speaker 
that is expendable, use it. 
Connect the Sentinel’s power 
plug to a spare power socket in 
the-PC. if the wiring is correct 
then the red’and black leacts 
will connect together The 
‘yellow wire’ is normally blue or 
yellow in the PC bit may be 
some other colour. The colour 
is not importan: bur the 
connection is so make sure that 
red connects 10 réd and black 
connecis to black. 

Unplug the PC speaker from 
the matherboard and connect 
co the cwo way plug. The 
polarity is not important. Leave 
the fan connected as normal, 
not connected io the Sentinel. 

Switch on the PC. After a 
couple of seconds the alarm 
tone should sound. Switch off 
the PC. (Ii running Windows 
then lec it complete its boot-up 
sequence and shut ic down 
narmatly}. 

Remove the insulating tape. 
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on the Sentinel’s fan connecting. 


wires. Cut the heacshrink in two 
equal pieces. Slile one piece 
over each wire. Solder the PC’s 
fan rec (positive) wire to the 


Sentinel’s red wire. Solder the 


black (negative) wires similarly: 
Stide the heatshrink sleeving 
over the soldered joints and 
shrink it in place. 





Shiinking-can be done with a 
hot-air eur bur you can use a 
(very hot) hairdryer instead. If 
neither of these is available use 
nu salctering iron held close but 
noi touching the sleeving. Asa 
fina) resort a match car gas-lighter 
flame held close will cdo the joh 
but be careful not 1 burn the 
wires ar other nearby parts. 

Brushless fans can usually be 
connected the wrong way 
round without any prabtém, 
bur don’t take chances. Switch 
on the PC. 

The fan should spin and the 
alactn should stay off. Stall the 
fin by pressing gently on its 
centre but watch your finger. 
After 3 couple of seconds the 
alarm should sound. 

Sf ail is well, fit the case lid and 
screw in place using che four 
self-tapping screws supplhiect. 
Using scissors, separate the nwo 
labels, Remove the backing 
sheet from the front pane! label, 
the one with the picuure of the 
Sentinel, and carefully apoly chs 
to the front panel. Repeat the. 
process for che rear panel jabel_ 
The rear panef label has clear 
zones ta allow the two ihding 
holes to be used. 

The Sentinei can now'be 
fixed in some convenient place 
inside the PC,. 

if ihe Sentinel is not detecting 

your far: We have found one 
instance, 2 160mm fan, of the 
Sentinel failure io detect. This 
fan was a low noise version that 
smoothed its supply so 
effectively the Sentinel coutda’s 
see the noise pulses. R4 was 
changed to 220KQ and all 
worked well. IF you experience 
problems this can be cured by 
incfeasing R-4 in steps, ‘This is 
inconvenient but unusual 

and is symptomatic of the wide 
support provided by the 
Sentinel. 
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R4 should be changed as 
follows: 

220K, 470K, 6GSOK, S20K, 1M. 

The Sentinel can now be 
fixed in some convenient place 
insitle the PC, 


Sentinel 
deployment 


if the basic option is selectect 


then mount the Sentinel in the 
PC as explained Below. Ht apiion 
1 is fired then a connection 
must be made from P9 to ihe 
user circuit(s}. “This is entirely 
dependent on the users 
requirements. 

If option 2 is fitted then i 
cable must be macle 10 connect 
the PC motherboard to the 
SentineL The cable should 
consist of a length of 16,02 
esuge Hex, ane end of which is 
stipped!, misted and tinned. 


> These ends are soldered to PI2 


e¢bgadiees 


1&2 of the Sentinel. The other 
end should be fitted into a two- 
way PCB socket, Nate that the 
tnvouvay socket shell that 
Maptin stock will not fit ‘alk PC 
motherboards, sa clhieck first. 

Fit the connector to the 
motherboanl Speaker ourput. 
Plug the PC speaker anta the 
plug fired at ‘SPEAKER 2°, Set 
RV1 to its mid-point position. 
switch on. Use an action char 
triggers a sound through the PC 
speaker and adjust RV1 until the 
volume is correct. If no sound is 
produced! it is tikély the lead fs 
on che wrong motherboard 
kerminal Tum the connector at 
the motherboard end around 
and ce-fit it. Finish by securing 
the lid and mount the Sentinel. 

if the sound card ourput is 
used then a pwo-wire connector 
will be required. These are 
available for many sound curls. 
Please.ask for acivice. 
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Option 3 is provided for the 
hard-oi-hearing, A pair of wires 
mast be connected to P1O and 
Pil. These must be passed 
through the back of the case 
and up co the monitor. The 
wires are fitted to the snap-off: 
portion of the board. Note thar. 
the wires are connected as 
shown on che circuit diagram 
{P10 to LD 1+). See Figure 3 


> for clarification. 


A stick pad can be used to fix 
the LED to. the iop, or site, of 
the monitor. Use a good 
posidian at eve level where che 
LED is not likely to get covered. 
Test thé position by stalling che 
fan to cause a fijure. 

Mount the Sentinet inside 
the PC where it avill nat foul 
other cables, the motherboard 


Remove Tab 


Figure 6. 
Preparing 
the 


Sentinel's 
case. 


View Inside Box FK730 


: gre clean and erease-free before 


Figura 5, Power 
plug wiring. 





or the case lid. Two sticky Senti nel 
fixing-pads are provided but 
make sure that both surfaces weaknesses 


using them, Alternatively, The 
box base has nwo fixing holes 


which can be used to secure 


the Sentinel in position. Fixing 


: can be achieved using screws 


> ora cable tie. If using screws 


make sure that the Sentinel's 


: PCB doves norshort on the 
> screw heads. 


bhdebbbbans 


We maunied ours using the 
provided sticky fixing pads. See 
phato 2. 

WARNING. When testing the 
Sentinel, do not sralf or. 
disconnect the fan for mere 
than five seconds. Fan failure 


The Sentinel? is not suitable for 
use with pulse width 


> modulated speed contrallers or 


other controllers that refy on 
switching techniques to 
reguiace the fan speed. Specd 
comtrollers using DC level 
control can be used. Brushless 
fans that consume currents 
below 1A can be used but 
some may Cause the Sentinel to 
opente irregularly: This is due 
to the vast differences in 
implementation of fan drive 


: circuits. The Sentinel has been 


tested with 2 sienificant 


: number of fans and operated 
= correctly with alt. See 


causes CPU overheating anc : 
: Preliminary manoeuvres. 


Tab 
: subsequent failure. 


Remove 









PROJECT PARTS LIST 





OPTIONAL ITEMS (at ini) 



















































Resistors: All 0.GW 1% Metal film. : OPTIONS - 
R1,3,9 ' 40k: . 4 M10; Ris 10k 2 MICK 
dea! eo 3 “MLIOOK © TR2. VMOS FET VNICK +. OO27E 
é 4 ‘1: M10M OPTION 2° | wa 
R743. Ar 2 MA47R, R14,17,18° 100k 3: MAGOK : 
RB 124k “4. M24K. R15 15k re “MASK 
R10 15k - a: MASK R16 $100 ‘4 MS51i0R 
nee 36092 4. M3GOR C1014 = 100n Ceramic: ie YR758 
6202 4 - M62O0R C7. 1uF Al Eléct. 63V 1 ATZ4R. 
CAPACITORS : — CB 47pF Al Elect ar ATSON 
C1,42  ' 100uFArBect 16V 2 ATAOT co 100. Al Hect a A407: 
C2 10nF 50V Ceramic £ BXOOA ome LM358 dual op-amp 1 UB4M 
C3.4 100nF .16V Ceramic 2 YR75S Ic4 LMi386 1 WI37S 
C5,14 10uF AI Blect 63V Zz AT77J OPTION 3 | 
CO _ 220nF 16V Ceramic Le JLOIB R20 149000—Cl” 1 'MIOR 
SEMICONDUCTORS R21 400% - Au MLOOK 
D1. iNd148 ne OL8O8 © Cid 400n Ceramic (in option 2} 4 YR75S: 
TRI -BC547 a Q0140 ICS LMA86 {in option 2) 1 W37s . 
C1 ,Op-Amp LM324N 1) AV4E2V LD41 5mm Red LED 1 WL27E, 
Ic2 M6GI-215, 4. GX600 4.6/0.2 Wire Red: aS feq.% FA33L . 
MISCELLANEOUS . 1@/0.2 Wire Black as Teq.* FA26D _ 
11,2 Inductor'1200/15 2 UMA3P. eee oa HB22Y 
13 inductor 200uH £ AH36P 
FS4 PCB Fuse 1A 4s -DA53H - 
FS2° PCB Fuse S/Biow' 2A 1 -PEO&G 
PLT | aoe 4x36 St Fi ned | The Maplin ‘Get-You-Working’ service Is available for this project, see 
= 4 tz : ! . : = ‘ | t + 
16/0.2 Wire Red’ (08s FAS3L Constructors’ Guide or current Maplin Catatogue for hil 
16/0.2: Wire Black - 1350mm* FA26D- The above items (excluding optional) are available as a kit. 
40/0.2 Wire Yellevr 100mm* - FAS6P , 
24swe TC Wire 100mm*x BLi5R ; Order as LU73SQ (Sentinel — Fan Fail Alert Hit) 
ease pieces sis ey Piease note: Items in the Parts List marked with a x are 
a oeecinct PCB rf Bal . Supplied in ‘package’ quantities (e.g., packet strip, reet etc.), 
-Sertinel Front Banel Labet: + NV730 see current Mapiin Catalogue far full ordering information. 
‘Sentinet Leaffet — f Xx249D 
Constuciors Gute. af XH7S94L 
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PART 3 





T Me 


#eeeceoeeesoeoee: 
: voltage of 24V.a resistor of 7k5 





Design & Development by Neil Johnson 


This project continues the series of articles based on the 
IBUS — a simple, slow parallel eight bit expansion bus for 
the IBM PC and compatibles. This was introduced in 
Electronics and Beyond-— The Maplin Magazine issue 
number 119, for which back issues are available. 


ot on the heals of last 
momh's eight channel 
disttal inpuGourput 
module comes this new 
addition to the family, offering 
eight opro-isolated digital 
inputs — ideal for monitoring a 
number of digital signals 
without Causing any intercion 
berween individual i inpruis. 
Some example applications are 
discussed later on. 





Circuit 
Description 


Most of this circuit is based on 
the éight channé! digital 
input/output project featured 
itt issue number 122. The 
major difference is the removal 
of the output circuitry, and the 
addition of eight opte-isalators 
and associated input circuits. 
The full circuit diagram is 


? shown in Figure 1. Starting at 
¢ the top left hand corner is the 
i IBUS interface, consisuny of 


the address decoder and 


: enable gates. The IBUS address 


(AD-A7) is compared swith the 


: board address, selected hy SW 
: and RPL, by 8 bit magnitude 
: comparator [C1. If both bis 


patterns match and pin 3 is set 


low by the Read line, then pin 


19 is set low, activating the tri- 
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? state buffer, 1C2. 


When buffer 1C2 is enabled, 
the logic signals on its inputs 
(Al to A8) drive its eight 


output pins (B1 to BS) and 


ultimately the BUS data bus, 
D0 to D7. This datz is then 
read into the-PC via the TRUS 
Printer Poot Adaptor (PPA) 
described in issue 149. 

The inputs to the buffer-are 


: pulled high by resistor pack 


RP2 — eight 4k7 resistors ina 
single-in-line (SIL) package 


: with thé common wire 
: connected 10 +5¥ The inputs 
: are pulled low by the output 


transistors of che apto-isolators, 
fC4-11. While producing. a 


? simple circuit this arrangement 
: does mean thar the sense of 


the inputs is inverted — with no 


volmge applied the respective 
© data bit will be ser to a ‘1, 
: While an input voltage wil! set 


the corresponding bit 10 a ‘0’. 
The input circuits, consisting 


: of resistors R2-9 and diodes 

2 D3-10. The diodes protect the 
? opto-LEDs against reverse 

: voltages, the resistors limiting 
: the forward current through 


the opto-LEDs to about 3mA. 


: The value shown in Figure 1, 
: 2k2, is suitable for input 
: voltages in the range 3.7 to 


13 volts. 
Yor different innur voltage 


: levels a new value far the 

: current timiting resistors must 
> be calculated. Using a cypical 

i forward current of 3mA and 

= voltage drop of 1.5V for the 

: opto-LEDs the new value of 

= input resistor can be calcutsted 


i from the following equation: 
Ra = (Va- 3) 
0.003 


For example, for an input 


: is required. The nenrest 

= preferred value would be 6k8, 
: giving a forward current of 

: about 3.3maA. 


The final part of the circuit is 


= the power supply. The input 

: voltage, of greater than 9 volts, 
> passes through reverse 

: protection diode D1. The 

: supply voltage is then 

2 smootined by C3 and C5 before 
: being reduced to.a regulated 


+5 volts by IC3, a member of 


: the cheap and cheerful 78xx 
= family of volmee reeulatars. 


Second protection diode D2 


: prevents any reverse voltages 


from damaging 1C3, while RI 


> and EEDi provide indication of 
: power. The remaining 

: capacitors, Cl, 2 and 4, provide 
* Jacal supply rail decoupling. 
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Figure 2. Component positioning 


on Opta-Isofatar board. 
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Construction 


As for the previous IBUS 
modlulé, assembly is very 
stratghtionvand, with all 
components mounting directh: 
on the circuit board, as shown 
in Figure 2. : 

Beein with che small 
components — resistors, diodes 
and small capacitors. Take 
particular care wich the 
ofientation of the mvo power 
diodes, D1 anc D2. With D1 
incorrect the board will not get 
any power, while an incorrect 
B2 will blow every 
semiconductor on the board. 

Continue with the remaining. 
semiconductors — 1C1 rt IC11 — 
and the address select switch 
SW. When mouniing 1C35 
carefully bend the three legs so 
that the metal face of the | 
package is flush aeains: the PCB 
and the black plastic bockr 


points upwards, Follow with the: 


three connectors and the 
power LED. Finally, fit che large 
smoothing capaciror, C5. 


Testing 


The first test of vour assembled 
board is to give it ¢ thorough 
visual inspection. Check for the 
correct ofientation of rhe 
polarized components, in 
particular IC? which.is upside 
down, and the correc? 
orientation of the opta- 
sOlatars. Also check that 
nolarized capacitor C5 is the 
correct way rounc. 
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The next test is to power wp 
the boarcl. Use a bench power 
supply or one of those small 
bieck multi-voltage mains 
adaptors, slowly raise the input 
voltage from, say, 2 volts to 
about 9 volts. Usinga 
multimeter chéck the output of 
the voliage regulator, IC4 pin 3. 
nises up to, DUE does nor 
excecd, 5 volts. 

The fina! rest requires the 
hoard to be connected te a PC 
via a PPA. This should be done 
with a feneth of 34 way IDC 
ribbon cable and matching 
connectors. The IDC | 
connectors can be crimped 
onto the cable with carefui use 
ofa small bench vice. 

Wirh the board connecied to 
the PPA, the PPA connected to a 
PC, both boards powered up, 
and the PC running the IBUS 
software (available trom the 
author — see Parts List) you are 
ready to send and receive dara 
from the interface board. 

The IBUS address to-which 
the boar! will respond is set by 
SW. With a switch Closed in 
the ON position the 
corresponding address bit 
corresponds to a ‘0’, and vice 
versa. The switches are 
numbered one hisher than the 
corresponding address bit, so 
address bit AO is set by switch 1, 


‘address bit Al by switch 2, and 


sO on. So, for example, if al! of 
SWI was set to ON the board 
address would be 80000000, or 
GO in hexaclecimal. Likewise, if 
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all of SW was set to OFF the 
board address would be 
11411111, or FF hex. Qace you 
have determined the address of 
your interfice board chis value 
can be entered into the address 
box. see Figure 3. fo read the 
inpul cegister press che “Real” 
button, to the lef af the 
window. The data read from the 
inpul regiszer is then shown, in 
hex format, in the box below 
the burron. 

Using another power supply 


*PECCEELE OA booed 
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4PURGE hehe 
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(a OV battery will do) check thar 
all eight inputs work correctly: 
Remember that with no input 
voltage the.carresponding data 
bit wil] be a “1‘, and when an 
input voltage is applied the dara 
bit will be a ‘GO’, [fat first you cto 
not see a response check the 
polarity of the input volrage —a 
reverse connection will not 
ham the boare, bur will nor 
provide an input sigaal either. 


Applications 

if you are now wonderina why 
anyone would want opre- 
isolated inputs, this section is 
for you! Even if you already 
know what to do with such 
inputs, please read on as vou 
may find one or avo more 
nuggets of useful informatinn, 

An optx-isolated input is, as 
its Name sugeests, an input that 
provides some sort of isolation 
by optical means. In the case of 
this project this function is 
provided by a device known as 
an opto-solaior (authar’s note: 
this reminds me ofa TV alvert 
regaming a cemain brand of 
wood varnish — “it does exacdy 
what it says on the tin”). 

The optcisolator nrovides an 
electrical barrier betwen its 
input and fis quripur, When 
cufrent passes through the 
ingrut LED, tuming it on, it 
shines inira+ed light onto the 
matching phote-transisior, see 
Figure «+. This, in turn, passes 
current through its collector 
emitter junction. With the aie! of 
a collector lose! (puli-up 
resistor) the opio-isolator thus 
transfers an electrical sisnal 
across an electrical barries 


side.S rev.A-15/G8/97 
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Figure 3. PCB foil. 
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The light emizer and 
detector are physically spaced 
apa, usually by a few 
millimetres of plastic, which 
can provide electrical isolavion 
up Lo several thousand voles. 
Because of these hich ratings 
opto-isalators are used - 
extensively in mains control 
sysiéms, providing isolation 
berween the “cold” low-voltage 
control circuits and the “hor” 
high-voltage mains switching. 
circuits. 

Opto-isolators can also be 
found in measurement 
systents, this IBUS module 
being an example. In this case, 
the opio-isolarar offers 
electrical isolation benveen the 
inputs, particularly essential for 
monitoring signals that may 
not have a common reference 


Figure 4. The Opto-fsolator. 


Barrier 


voltage, eg. ground. 

To illustrate this application 
consider a system of solenoid 
valves operating ar 24 volts, 
using a common +24¥ rail anc! 
open-collecor drive circuits. 
Conventional input circuits 
sould not be suitable for 
monitoring this system, 25 the 
loads are not referenced to 
ground. Opic-isolated inputs 
would be much better suited 
to this system — with each 
input circuit electrically 
isolated from the other you 
can directly connect the inputs 
to the sofenoid coils, safe in 
the knowledge that there wil! 
be-no circuit through the 
measuring system that could 


cause a short circuit to. ground. 


Finally, consider a high- 
voltage digital monitoring 
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system, which might provide 
an output to indicate a 
particular state af operatian or 
failure, Connecting any ourout 


: fron this equipment to your 
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computer would he highi~ 
dangerous — should any 


insulation in thé équipmenr 
fail, your computer will not 
survive the experience. 
However, by careful use of an 
Opto-isolator you can effectively 
isplate your computer from the 
high vojtages present.in the 


: equipment. 


The author can, through 
personal experience, verify chat 
high-voltage equipment will frail 
int a way most likely ro cause 
injury — what may look like an 


: earthed box mar in fact be 


charged to several hundred 
volts, only apparent on picking 
up, and rapidly dropping, the 
unit! Opto-isolators can, if usec! 
propery, avoid this unpleasant 
expenence. 


Epilogue 

That is all far this month. The 
next IBUS module will offer 
eight channels of relay 


; switched outputs, ideal for 


operating higher voltage icads, 
each isolated irom the other. 
50, until then, happy 
interfacing! 
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PROJECT PARTS LIST 


RESISTORS — all 5% 0,25watt unless stated : 


R2-9>» 22 
RP1, 2 


CAPACITORS 
‘C14 ‘100n ceramic 


RY 330R 


4x? &-way SIL resistor pack 


C5. “4, O00HF 25V radial electroiytic 


: SEMICONDUCTORS 

IC4 _T4LS688 

ic2 “74tS245 

C3 UM7805- 
(C444 = SFH618-2_ 
LED4 “Simm red LED 


MISCELLANEOUS » 3 


JPA 34-viay IDC fight-angled PCB header 


JP2,3 


Swit 8-way D{P switch 


16-way IDC right-angied PCD header 


IC sockets’ (dptional}, PCB, solder, wire, 2 veropins for power connection 


os 


SOFTWARE DISK. 





The software accompanying this proieci, supplied on a 37/2" dish, is 
evailable-from the author at the address below. The disk costs £10. 
, Postage is £2.50 for the UK, £5 for everwhere else, Pleasé send your 
order, with cheque or postal order payable ta “Neil Johnsen”, to: 


Neil Johnson, IBUS Module, 2 Chapel Field, Dixter Road, NORTHIAM, * 
East Sussex, TN31 GPQ. UK: 








hile 56Kbit/s modems have been 
srounct fora linle white, chey 
haven't been accepred with open 
ams the way manufacturers had hoped. 
Of course, it’s the manufacturers’ own 
faults — there isn’t a standard yet for 
56Khit/4 modems. 

Two competing technologies have been 
developed to production stages. Reckwell is. 
the biggest name in the group heralding the 
K56flex technology, one of the evo main 
variants. 3Com on the ather hand proposes 
the x? technology. Both use similar, although 
largely incompatible techniques ro maintain 
@ high data wansmission rate from 4 service 
provider's server to the user’s personal 
computer, Data flow in che other direction, 
from the personal computer to rhe service 
provider's server is not so high, although 
that isn't really as important, Mosc interme 
Gr online service users want high download 
speeds while the uploact speed isn’t as critical 

So to date, as Uve said, these nvo 
competing technologies have been 
incompatible. This means that for a user to 
purchase such a modem, the user's 
Internet or online service provider has to 
use the same technology — othenvise the 
user has simply wasted money buying-a 
technology that can't be used. And, as the 
technology is so new, it has nor yet been 
apparent which of the nwo main technologies 
— if either — will become the default. The 
result has been a decided reluctance to buy 
modems of either technalogy. 

Recently the two developers met in 
Orlando in the US to discuss wavs of 
bringing their technologies closer together. 
The outcome of this meeting is that both 
sidés ure claiming victory, saying that their 
technologies will be used in the final 
standand. In truth, it’s probably safe to say 
that the final standard is a decent mixture of 
the wvo, and have se: themsetfves an 
ambjious target of defining their merged 
standard as soon as eariy Febniary. Once 
they have done this it's then up to the 
Anternaional Telecomotunications Union 
(ITU) to ratify it, which it hopes to da by 
September. Both groups however, intend to 
have producis available that use the merged 
technology by April, so it’s likely that the 
ATU ratification will be merely a de facto 
approval rather than the Gnal verdict it 
would othenvise have hoped to have been 
seen undertaking, 
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That's sood news for most Internet users 


-around che world. For a starz it means thar 


service providers who have been 
understandably reluctant 10 commit 
themseivés to buying new equipment 
capable of such hieh data rttes should 
hopefully be able co junyp rapidly in the 


‘spring to the new standarcl. After all, as chey 


have been reluctant to upgride ancd.so have 
nat purcliased modems using cither of the 
compcting technologies, they should have 
some money around to upgrade immediately 
the new standard products that are 
available. Well, that’s the theory anyway. 

Secondly, althaugh it’s probably a red 
herring, having a faster data communication 
link ostensibly implies that users should 
have to spend less time- hanging on the 
phone line waiting for cata to be 
downloaded. Hence, phone charges shoukl 
be reduced. That sounds good in théary 
tao, except that it’s probabiv not true. Users 
who have been-wired for several years will 
probably remember the same-argument 
being used when they justified to 
themselves the extra purchase of a 
28.8KbidsS Modem to replace the old 
14.4Khiv’s mocem. Using the Internet is 
very much like tcying ¢o half fill « sponge 
with water in the bath. You simpiy can't half 
fill it. Likewise, when you're logged onto the 
Iniemet with @ faster modem, you simply 
do more things thar use up the rest of the 
lime originally saved by the modem. 


Not so Smart 


While modem manufacturers can be 
conermtulated for agreeing (albeit cventually) 
On 2 merged standard for tvo competing 
technologies. it appears the two leading 
proponents of electronic cash smartcards 
Visa and Mastercarnt don’t have the same 
idea in mind. The avo smaritcarcds have 
different operating systems that don’t really 
allow compatibility. At present there are no 


s 


: «plans between the nwo companies to meet 


and standardise, 


DVD Soon? 


The European launch of digital versatile disc 
(DVD) emtenainment machines looks set to 
be a hyped event. Expect thé merlia 16 
POUNce OF if asa newsworthy event, 
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despite the fact that there have been several 
problems — not the least of which is 
growing concern that there may not be 
many disc titles avdilahle ac the launch. 

Apparendy there are difficulties when 
producing discs for use with European PAL. 
television systems. Dises for US and Japan 
television systems are based on the NTSC 
standard, and discs for thai are more easily 
prexluced, Nevertheless, manufacturers are 
hopeful ehac problems have been ironed 
out, anc! that a significant number of titles 
will be available for the launch date. 

Another concern és that standardis are 
expected to change with time — even akrer 
product lauoch. Particularly imporiant here 
is the audio compression format used. 
While a Dolby digital format is expected to 
be usec in the system now; it has been 
propased that this changes in the furure as 
tite MPRG2 audio format becomes the norm 
for digital medit in time io come. Naturally, 
users will need some reassurance that what 
they buy initially will not become outdated 
by each new advance in technology, 

OF course, DVD in its personal compurer 
guise as DVD-ROM is virtually guaranteed 
success 45 71 Means of storing huge 
quaniiiies of data for archival purposes and 
even as a means of distributing multimedia 
and new applications ro the computer 
desktop. Bur it would be nice iF DVD as an 
entertainment medium could follow suic. If 
it was, prices of both variants would be lower 
(as it is, prices are going to be very high at 
least initially), the wechnology would be the 
first to bridge the gap benvecn computer 
and television, ancl] could drop the virtually 
when J say it would be guaranteed 

However, even in the United States and 
Japan, DVD's future is nat guaranreed 
unless it’s accepted in large-scale by the 
consumer. it would bea pity if consumer 
acceptance is held back (or even is non- 
existent) simply because of produciion 
problems getting software titles into che 
shops for peoptie to buy (or rent from 
tomorrow's versions of video hire shops), 
or because backwards and forwards 
compatibility is not assured. 


The opinions ‘expressed: by the ‘aiilhors are’ nat 


necessanih those'of the pablisheror the editor 
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In the third part of bis article on 
making your own CDs, Martin Pipe 
examines how to master audio CDs 
from digital sources, such as DAT, 

DCC and MiniDisc. 


O far we've concentrated : conipurer—these intermediate 
on mastering CDs from : processes seem mither pointless 
analogue recordings — and inefficient, don’t they? 
such as vinyl records, cassettes. Bypassing them, anc 
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EM nidio and reettoreel tapes =: providing adirect digital path 
— using that most versatile af : from recorder to compuier is 
computer peripherals. the CD-R +: however possible. The PCM 
burner, In essence, you're using $=: datasiream can then be wrinen  ; 
your PC, sound cardandhandl =; to the hard clisk directly as a : 
disk as a random-access digital WAY file. You'll need 2 special — moh ; al 
audio recorder. Musical (or > sound card, all of which Iknow disc sounds very impressive... : digital-o-2nalogue canverer 
wharever) selections are > are specificto the PC, barwe'll : Let $ move onto compadble =: units. An added benefic is thar 
captured to your PC as WAY (or, | come anto that liter, But 3 digital audio equipmient. All there iS NO need to worry about 
in the case of Macintosh, AIFF) : imagine the possibilities! If § DCC, DAT and MiniDisc ; getting recording levels 
Blt? 1Gbitsteren PCM Bes, | sare ite live ecoltlinen, : fecorders have digit:l audio : incorrect, and either getting 
in thie: choi (eee 3 either matle-with surreptitiously ; input and output connections : distorion irom overload or 
edited andor modified by noise: witha pairofmicrophonesand : 4 least one variety. Onsuch : inadequaic resolution. The 
reduction filters thanks 10 the : a pocket-sized digital recorter el eee Gale ule aid as eee * ae tal aLIBO 
features provided in programs : Of with a DAT machine hooked Ao ee. ne a ag :Fabidbaiiaaigs lit 
like Cool 96, before being : upto the stereo mix-down designed for making digizal ; which conforms to a standart 
nTitten 10 the CD as Red Book | -- mixing desk, the concept of : copies Gubject to the resraints known 25 S/PDIF (Sony/Phiips 
format tracks compatible with : eliminating ali analogue we ce mada a : a ee me spake : 
regular CD players, The audio : recording and mastering stages a system, cxamined in: In this case, the PCM signal 
files on vaur hard diskare then : 18 a powerful one. Ar the very : a neat ee oa = oe a phono 
cleat creating room forthe | ‘least, that DDD" logo that you'll ree a ge . socket ata Jevel of ay peakto- 
next disc-making project—this ; De entiledtostampontoyour = eeelit ea in ee . ray a oe - 
; ling high-quality external : both pieces of interconnected 


system, unfike that of hi-f tvpe 
dizital auctio recorders, doesn’t 
have the luxury of cheap 
remomble media. 


Direct Digital 

Bur whatabour civitel soures?: > 
OK, if you've got a CD-ROM : 
dnive that supports digital audio: 
extraction chen you'll be able ro 
copy tracks onze your hard! = 
disk, anck prxlice a compilation : 
trom then. This practice was, | =_ ol Way 
indeed, examined in previous ;] 2 ; co/syath'a 
parts of the series, [fF you've 1p . wae 
built up a collection of music: 
with Gne of the more accepted 
turns of digital audio recorder. 
however, then it’s still possible 
ro make CDs from vour 


. 4 ' iia ’ 
recordings. You could plug the = by ~ i Digtrat tn 

line output of the reconierinto — : . 

the soundcard’s line inpue—bur : rn. ‘. | Analog Outs 
you're introduciny digjtal-to- , | Dudes switch one : 
analogue (audio reconder) and — : ' ) yy ; - mete 
snalogueto-digital (soundcard) | Figure 4. Block | i , " Anatox Outa 
CONnVErsION Stages chat could : | jdiagram of EWS-64 i ; ’ : . 
impair quality. A digital : | jsoundeard. = Otgital Out2 





recording tonnat ancl a digital 
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Figure 2. SPDIF-to-TTL Converter 
{based on circult from Helko 
Purnhagen}. 
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equipment. by means of a pulse 
transformer, The other form of 
digiial audin connecior is 
known as TOSlink, or ‘optical’. 
This also uses che S/PDIF data 
format although, as its name 
SUMLESIS, INICICONMECTS are 
made via Optical fbre cables, 
terminatecl at either with a 
special wpe of plug. Such cables 
can be hough: fram hi-fi dealers 
(albeit at 2 price). Maplin also 
sell these cables (arcler code 
CC407), although they’re still 
quite dear at £15.99 cach. An 
diternative would be to 
improvise using Maplin’s own 
fibre oynic light guide CARS6L). 
Inside ihe equipment, TOSlink 
inputs use a special aptical 
receiver module based around 
phototransistor, while the 
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Figure 3. TTL-to-SPDIF 
converter {based on circult 
from Heiko Purnhagen)}. 
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récord the 14-bit samples 
without problem — ther would 
simply occupy the 14 mast 
Sienilicant bits of the 16-bit 
digisal audio word. For full 
compaubility with the CD 


devpeca li beradcarad 


Virtual; 


: standard, however, sample 
Outputs eniploy a LED-basedd : control -; BL , 16 Wee ; 
es ole = lof 2 conversion to I bits may he 
iransmitter. Because the : pane : i i? 
irinsniiation pet i: cutie AV310 = required; this could be achieved! 
Se ee a soundeard. : by software, alchough I don’t 


complete isolation is afforded. 

SP/DIF .cligizal connections 
support.the transfer of cligiral 
audio at 2 wide range of sample 
rates. Digital auctio recorders 
are capable of working at three 
sample nites — 32kHz (FM 
radio), 44.kKHz (CD-quatity) 
and 48kHz chighesi quality). 
DAT machines allow you to 
select the sample mte by means 
of a front pane] switch. The 
32kHz made was developed far 
compatibiliry with digital 
suteflite systems — either Nicam 
of, as with current DVB 
equipment, MPEG. Nor that I've 
seen digitd outputs on such 
equipment..). Same DAT decks 
will record in LP (half-speed) 
mode at this rate, thus doubling 
the recording time. 

DCC and MiniDisc decks 
select sample rate automatically. 
44.1KHz is selected if recordings 
are mace from CD or analogue 
sources; the 42 or 48khz 
modes are only selected if the 
machine is fed from an autlin 
source thar seiects thar sampte 
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rte (e.g.. DAT). ff you are 
ransfening recordings mace at 
any Sample rate ather than the 


? CD-standant 44 ikFiz, vou will 


nee! to convert the sample rate 
of your WAY caprure prior tu 
putting vour CD together, The 
Cool $6 program, which has 
been featured throvehout this 
series, offers such a facility, 
Before: we go any further, it is 
worth pointing out that Nicam 
TY sound fs 2 bit of a no-no, at 
icast for the present. A shame, 
because much exrellent 
material in che form of concerts 
1s provided. For a start, no 
Nicam tuners or VCRs thrt | 
know of provide 2 PCM dicital 
oautpan (which would be Tocated 
just after the 10-to-14 bir 
compander, anc jusc before the 
DAC). The 32kHz sampling rate 


ean be bandied by most 
soundcards (and converted inion 
44.1kHz by Cool °94). What's 
more, vou should be able to 


know of any such programs chat 
will handle this. Tie biggest 
problem remains ihe sourcing 
ofa NICAM chipset that offers a 
S/PDIF-format ouput. 


Which Recorder? 
If you're pliunning on purchasing 
a digital recorder for this kind 
ol work, then there is much 











wattarienve, the audio edHing program that is sufffied with EANS64. 
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choice and there are some 
bargains to be: had. If you're 
planning on making unattended 





Front pane! 


latest machines, particularly 
audiophiie models like the Sany 
JA3ES, have a sound quality chat 


recordings of raclio broadcasts sigontarten ees : is at least as good as the best 
for subsequent transfer (0 cD. ~ Insertion inte : DCC machines. You also get 
then you may need 2 digital | PCs space =? unintémupied recording of up 


recorder if you wani a higher. 
quality alternative to analogue 
tine. Many such recorders, like 
their analogue cassette 
counrerparts, Offer 2 timer start 
facility. The best potential qualine 
is achieved from DAT, which 
doesn’t Employ any form of dara 
compression. DAT, which uses 2 
complex VCR-type mechanism, 
is expensive; and is relegated to 
money-no-vbject audiophiles 
and professional users. 

Lét’s more onto the consumer 
systems, Philips DCC anct 
Sony's MiniDisc, which use 
MPEG aucio wpe compression 
systems (examined last month) 
to reduce data raies to levels 
that can be-reconled by 
Inexpensive-to-produce 
electromechanics, They work by 
discarding information that 
psychoacoustic modelling tells 
us Ehat we can’t hear, whereas 
DAT records everything that the 
ADC captures. In both cases, 
such a good job is darie chat 
MOS ears simply can't.noatice 
the missing data. Listening tests 
demonstrate that the average 
person cannot tell the difference 
between the original CD, and 
recordings mate from it on 
DAT, MiniDisc and DCC. 

Despite its excellent 
performance DCC hardware is, 
sacth: no longer being 
manufactured. DCC failed as a 
consumer formar, largely 





because of atrocious marketing 
by Philips. Tapes continue to he 
available from some sources, 
though, and bargains are to be 
had. Oné company; SRTT.. 
hought the last few batches of 
machines from Philips and is 


: selling.them at very keen prices. 
: At the time of writing; vou 


could pick up a homedeck (the 


: DCC730) for 180, or the highly 


desirable pocket-sized recorder 
(the DCC170) for £230. The 
DCC170 is a superb machine 
for making live recordings, 


although the microphone 


preamp is perhaps slighdy 
noisier than ideal. [ use mine 


‘54 drive bay. 


with a superb hassle-tree stereo 
électrer microphone from Sany, 
the ECMS959C. DCC also be 
acquired inexpensively secontl- 
hand. During the course of 
research for these articles 1 
bought a Marantz DD-82 ~ 
homedeck, plus a Phifips DCC- 
130 playback portable and 10 
fanes, for £150. Keep an eve an 
Exchange and Mart, and the 
relevant for sale newsgroups. 
After a-shaky start, particularly 
with regard io sound qualiey, 
MiniDisc is slowly beginning to 
establish itself with barchware 
available from Sony, Kenwood 
and Sharp amonest others. The 
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to 74 minutes (DCC offers up to 
90 minures, but with 2 side 
changeover in the niidcdle), plus 
random track access (which 
DCC, .a5.4 tane-hased medium, 
cannot offer). A very neat 
portable recorder. which is 
rather more pocket-sived than 
the Philins DCC-170, is also 
available from Sony —this 
machine has 2 mono niade in 
which twice the recortling time 
is available. 

But do you need a recanter 
after all? A possible altemative 
would be to use your PC with 
the tuner connected to the 
sound card's line inpuc. Some 
sharewtre programs available 
will carry out user-defined 
sequences of commands (Such 
as invoking 2 particular 
program) when 2 particular 
date and time is reached. There 


: is no reason why sucha 


program shouldn't be a hard 
disk audio recording program, 
or the recording element of 


: audio editing software. 


Unforuimately, PC real-time 
clocks are harrendously: 
inaccurate and need periodic 
rescuing (unless vou've got one 
of those Rugby receiver 
peripherals that aucomatically 
do this job for you). What's 
more, PCs are heavy consumers 
of power — even with the 
monitor switched aff 
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Sound Cards 

Many recorders, such as the 
Marantz DDS2:92 DCC 
homerteck, have hoth co:xial 
and optical digital S/PDIF inputs 
and outpurs: Others, such as 
Sony's JA3ES MiniDisc recorder 
and many portable recorders 
(including Philips DCC170) 
have coaxial and/or optical 
inputs, but only optical ourputs. 
Same audiophile-juality CD 
players also have coaxial anc! 
optical digital outputs, 
Unfortunately, very few PC 
soundcards are equinped with 
these connectors. Those that 
ilo tend toa be aimed at 
professional musicians, and are 
rather more expensive than 
your common-orparden 
consumer Opes. in mMoOsE Cases, 
the inputs and Outputs are 
provided for uploading audio 
snippers of the best possible 
sound quality into the sampler 
that tends to be offered. 

Al Jeast One produce available, 
the 349 AdB MultiWay, is just a 
16-bit ISA audio VO card and 
offers no synthesiser faciliies 
whatsoever. Its sole purpose is 
to.get aucio into and out of the 
PC with a high standard of 
performance — and is primarily 
invencled for ctigital multitrack 
recording. Digital connections 
apart, it is equipped wih a 
high-quatiry DAC and ADC (with 
up to 24-bit resolution) for the 
analogue inputs and outputs 
thet it also offers. It will wark ar 
sampling rates of up 10 4SkHz 
(commonly used by DAT), or: 
even 96kHz if an upgrade is 
purchased. In comparison, 
most soundcards only go to 
44.1kHz and are hence 
incompatible with digital audio 
recordings niade at the higher 
rate. The coaxial sockets 
support Dou: S/PDIF and the 
professional AES/EBU standard, 
and there is also TOSIink LO. 
Alihougi: it’s desianed io bea 
reconding tool, it is also possible 
tO employ the MuliWay in the 
Hexible creation of auclio CDs 
with a CD-R hurner. | 

However, the AdB product is 
rather expensive and is very 
much a one tick pony: Most 
readers use their PCs for tasks 
otber than CD mastering; such 
as playing gaines, and will want 
a sourklcart that includes other 
features such as MIDI 
connectivicy and the synthesiser. 
Bvo andiophilesquality 
soundcards with digital auclio 
Inputs and outputs are available 
in the- UK. The first.is the. 349 
MuliiSounce Fijé from Furtle 
Beach Systems, 2 16-bit ISA care! 
that cin be upgraded (for a 
further 50) with a 
tlaughrerboard to provide. 


ebaddieres 





coaxial (but alas no TOSiink) 


S/PDIF inputs and outputs. This 


card has also been designed 
with high-quality analogue 
stages (20-bit converters are 
used), and a 970B signal-:0- 
noise ratio is claimed. 

Although it has MID! 
connectivity, chere’s no sampler 
anc the Fiji doesn’ have any 
music generation capabilities of 
ins owl. There is, however, 2 
standard WaveBlaster connector 
for attachment of symthesiser 
daugnterboards, such as the 
Roland SoundCanyas or Yamaha 
DBSOXG. EFyou wane ll of this 
as standard on ihe one card, 
then the Pinnacle, aiso from 
Turtle Beach, will satisfy. in 
addition to che Fiji's facilities, 
you get a waverable synthesiser, 
and a sampler that will 
accommodate up to 46Mb of 
RAM. Pinnacle retails for £339, 
with the SP/DIF inpurYourpurt 


qmoxiule. AdB and Turtle Beach 


are distributed in the UK by Et 


Cetera. 


EWS64 


A European alternative to the 
Pinnacie is the German-made 
Terratee FAS64, which is 
distabutel aver here by Imaga 
Micro. This 399 product 
consists of 2 16-bit ISA card, and 
a connector module zhat sits in 
a spare 3.23in. drive hay. The 
latter, which connects to the 
ISA card via a couple of ribban 
ables, offers front-panchaccess 
to the MEDI sockets (proper 5- 
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EWS-84 
control 
panel, 
showing the 
breadth of 
factiities 
offered. 


pin DIN types!), headphone 
socket and divitai audio 
terminals. tere, the EWSe4 is 
panticulinly weilspecified. You 
get Coaxial and optical 5/PDIF 
inpuis, plus a pair of coaxial 
outputs Goorh of which cary 
the same signal). Indeed, the. 
EWS64 is the least expensive 
card with a optical input. 
Unfortunately, all of the 
analogue audio connectivity 
(and the game pori, for that. 
matter) is a5 per other sound 
eards — in other words, at the 
back of the PC. You certainly get 
a lot for your nroney with the 
EWS. The Ghdice sampler 
comes with 6Mb of RAM (2Mb 
on boar, plus a 4Mb SMM), 
but can be uppraded to 64Mb. 
On boot-up, it foads up a set of 
samples that canton to the 
General MIDI spec, bur you can 
create your own: and use those 
instead. The EW’S64 also has a 
WaveBlaster connector for a 
symthesiser daughtcrboard (if 
fitted, this is treated as Syn 2 by 
the mixer). Phere is-also a 
clisital effects generator, anc 
comprehensive multitrack 
digital recording ficilties (the 
card can aperate in fill-duplex 
mode, and is supplied with 
Steinberg Cubasis AY an audio 
recording/sequencer program, 
ta make ihe most of these). 
Finally we have real-time DSP 
effects (chorus, revert and FQ), 
implemented in lrandware (as is 
MIDD on the Drearn synthesiser 
chip,.All preny powerful stuff as 
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far as the musician is 
concemed. 

The hardware is rather 
complex, anc this is reflected in 
the signal path reproduced in 
Figure i. There are ovo sets of 
analogue inputs and outputs, 
and both can be rreared quite. 
differently. As Figure 1— . 
demonstrates, there 2ccin fact 
two SeLs of conversion circuitry. 
The fies isa 16-bit A-to-D anci 
D-A pair, housed within a 
Crystal codec, and provided for 
compatbiliie with Windows 
software. This codec.provides 
hardware suppart fur a aumber 
of real-time compression 


algorithms (such as ADPCM and 


aA-Lav}. The second set, bulit 


:. into a pair of Philips chips, has 2 


1eqgagees 


maximum resoturion of 18 bits, 
anc is intended primarily for 
use with the sampler/ 
svnthesiser. These high-quality 
components are capable of 


= working at 16 bic (and $-hit, for 


that matter). Both sets af 
conversion circuitry are capable: 
at working at sample rates up 
to 48kHy. 

It is passible to use them for 
writing WAV files to the jiarel 
disk. Indeed this is preterable 
for high-quality work, since you 
bypass the mixer circuitry; the 


second (straight) aucio input is 
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provider for this purpose. The. 
synthesiser clerives its samptes 
from either the 18-hi: ADC or 
the direct digital input. It is 
connected directly to the ISA 
bus $o that it can reat! or write 
samptes to or fron the harct 
disk. The cligital oucput from 
the synth is fed into ane of two 
18-bit DACs. The first DAG’s 
Output is fed into either ta the 
(second) dedicated output (for 
hest results). The second is 
routed into the mixer Gvhere it 
can be combined with 
conventional WAY playback, the. 
line/mic inputs, etc.). I. appears 


. 25 if che synthesiser has a digital 


INDE attenuator, #5 the level of 
the SP/DIF inputs can be vanec 
using the mixer sofware. 
Installing the card proved to 
be a bit of a pain. The anly way 
( could get it to work propery 
was 10 disable the plug and 
play option, by editing the 
autoexec.bat file = something 
which isn’t documented in the 
manual Doihe tis hac! the 
positive side effect of making 
the card much quicker to 
initialise, Some of this might be 
attributable to the test P133 PC, 
which had an eariy plugand = 
play BIOS written some time. 


. before the official release of 


Winciows 95. On which poins 
the EWS64 is surictly Windows 
95 only — there are no Windows 
3.x drivers, and the card doesn't 
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work under Windows’ NT. Thar 
suid, Windows NT drivers will 
be availible soon from the 
Terratec web site 

(hit p:/Avwow.terratec_ nei). 

Even after insiallation, there 
were some problems. The card 
wouldn't work with certain 
progranis. Trying to use it with 
lomegs RecardIt, use real-time 
MPEG tudo prograin featured 
last month, caused the PC 16 
lock up aliogether— the only 
WUY OUL 15 a press of Lhe PC's 
reset button. The same - 
problem was coticed with Spin 
Doctor. the audio recording 
program that is supplied with 
Adaptece’s Exsy CD Creator 
Deluxe package, The EWSG4 
was, however, much happier 
with ine-audio editing programs 
Cool 96 and Goldwave. Just as 
well —2 functionalh-similar 
prozram that is supplied with 
the EWSG4, Eclison Wave, is 
prane to crushing. 

FWSt4 does not wark fully 
with the Windows audio mixer, 
possibly. because of all the exira 
jiardware that is provided. 
Instead, you should use the 
rither more complex EWS64 
mixer. Chis provides a more 
usericendiy (but nevertheless: 
still intimidating) way of 
hamessing the card's complex 
signal routing amangements. It 
allows you to select hemvecn 
the mB lincevel inputs, switch 
hetween TOSlink or S/PDLIF 
digital inputs, and switch on or 
Of (i.e. mute) various channels. 
AS the name suggests you cin 
mix various inputs, and vou can 
(usefully) pan, or adjust the 
relative levels of each steren 
channel. Another useful feature 
i5 a PPM (peak program meter), 
spectrum analyser @vhich only 


a 





Sample rate conversion 
with coal, 96. 


works well on a fast niuchine) 
and the ability to. save and toad 
various Combinations of mixer 
seuings. Another control 
window, accessible from the 
mixer, allows vou io adjust DSP 
effects. Unfortunately, some 
features (such as the masrec 
level control) aren tLimplementec 
by some programs, and there 
were some minor bugs. The 
panning was eric, for example. 
The EWSG4 is 2 new prexluct, 

and there is 2 Gir chance that 
te software foibles (and the: 
NT clivers) will have been 
sorted! out by the time vou read 
this. Hopefully so —the product 
offers analogue capture that is 
detailed and transparent 
enough to make the mos of 
the best sources, The digital 
input is ise superb. There is 
absolutely ne discernable 
difference bezween a high- 
quality tive DCC recarcing anc 
the CD-R thatawwas produced 
fram it. It may well be worth 
hanging on. though: Creative 

labs reckon that its new 
soundcard, which will toppte 
the curren: AWE64 Gold from 
the top spor lacer this year, will 
feature SP/DIF inputs and 
outputs as well as a qligizal 
mixer (the AWEG64, out of 
interest, does have. SP/DIF 
connectivity — bur it’s ourput 
only). The new card should nor 
cost much more than the 
AWEG4 does at present. 
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Cheap Digital - 
lt Can be Done! 


A visit to the Chrisunas London 


_Amateur Radio Show revealed a 


quite: astonishing bargain — 3 17 
16-bit soundeard, complcre 
with SP/DIF input and output! 
The 16-bit Auctin Excel AV310, 
which was bought from the 
Pivot Systems stand, is a full 
dupiex card and as such can be 
used far budect hard disk 
mugtitmck recording and 
Intemet telephony: It has a FM 
synthesiser (aided by sofware 
waveulble), although there is 2 
Wiavedlester connector fora 
wavetable svathesiser 
daughterbo:urd. The caret also 
has a.game/MIDI port and a 
(defestabic) fow-power audio 
amplifier. [tis supplied with 
drivers lor Windows 3.x, 9 and 
NT. The supplied NY drivers do 
nat, however, work properly — 
at least if my expenence is 


anything to.g0 Dy 


As with its more expensive 
counterparts, the AV316's 
S/PDIF input allows audio to be 
written directly to the hard disk 


cas a WAY fle, with no intermediate 


analogue conversion staves. It 
was intended for connection to 
one of the rekitively few CD- 
ROM drives with a digital 
Output. such as the: Panasonic 
CR3563B some (other CD-ROM 
drives have the potential insofar 
a5 there is space.on the. circuit 
hound for the connectorand 
associated components, but 
they were never salceredd in). 
For compatibility with chese 
CD-ROM drives, the AV3 10's 
digital output operates at a TTL 
level (i.e 5V peak-to-peak), and 
so acklitional interface circuitry 
is needed to feed it from a 
convention! 5/PDIF source 
(which, remember, opemites ar 
0.5V peak ta peak). The circuit 
given in Figure 2, which is 


bused on-a circuit by Heiko 
Pumbagen found on the 
Intemet, is suitable for 
matching the levels. 
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The circuit given fs capable of 
accepting cozxial or TOSlink 
signals. The FOStink recciver 
used is the Sharp GPIF32R, 
which is distributed in the GK 
by Hers Electronics. lero do 
not seli to the general public, 
but should Se able to advise 
vou as ¢0 the address of your 
Nearest stockist. Sadly; Maplin 
clan’t yer stock these devives, 
dthough there is a chance that 
they make take on this very 
useful proxfuct dine if sufficient 
interest is shown. Using the 
TOSiink receiver is very easy, 
and if you have ne need of a 
coasial input most of ine 
circuitry inl Figure 2 can be 
omitted. it's basicully 2 three- 
wire device -— Output (TTL: 
level). +5V and pround. The 
$5¥ line shoukd be decoupled 
bya LOXinF capacitor, connected 
as Close.as possible ta the 
clevice’s terminals. A 2k? Ioad 
resiszor shoul! be connected 
between the output and grounil. 

Hero also stock the companion 
FOSIink wansminer, the 
GPIF32T. which could be fed 
clirectiy from the AV3 10's TTL- 
level SPDIF ouput. Fecding 
this into a tligicl audio recorder 
would enable WAY fles to be 
recorded with the best possible 
quality; useful if you are, for 
exampic, using your PC to 
genenite:sound effects for radio 
or drama productions. The 
GPIF32T cauld also be hooked 
up to 4 CD-ROM drive, se thar 
vou caukl récord music with 
the best possible quality onto 
your DCC, DAT or MmiDise 
recorder, Our of interest, anky 
the digital sources (WAY files or 
S/PDIF input) are available on 
the S/PDIF outpur. li would you 
prefer 2 coaxial connection 
instead, then build up the lerel- 
matching circuit siven in Figure 
3 (this also originated [rom 
Heiko Purnhagen). Out of 
interest. the two coaxisl-TTL 
crews dor’t offer isolation; if 
this is recquircd, then one of 
Maplin’s pulse uansformess 
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could conceivably be used. 
Remember that if you take this 
route, your phone sockets 
should be isolated from the 
PC's chassis: 

In the prototype, the 
interface circuitry wits 
constructed on 4 piece of 
miutrix board and screwed to 4 
convenient locaion within the 
PC. The. +5¥ and ground lines 
were derived from the PC's own 
power supply — an easy way of 
achieving this would be to tap 
int ore Of the PC's disk drive 
power leads. The generally 
accepted code is: black, BY; rec, 
+5; yellow (don’t use!), +12V 
Iwould recommend checking 
these supply rails with a 
multimeter before connecting 
anything up! En the prototype, 
the digital audio connections 
and the input select switch 
were built insta whe backplane of 
the CD-ROM interface car. 

The Loneshine interface card 
huilt int the prototype PC is 
uausual in drat it provitles a 
pair phono sockets instcat of 
the dreaded 3.5mm stereo jack. 
These are intended for hooking 
up fo the CD-ROM drive's 
analocue aucio output. Since 
these are not used — the CI- 
ROM sudio is instead roured 
throurh the AV-310 — ther now 


S/PDIF 


CAPACITORS 
Cr 2 
C4 


C5* 


SEMICONDUCTORS 
01,2,3.4 

(C1 

GPIF32R 


serve as coxsial digital input and 
Output connectors. Extra holes 
were cinileet tor the TOSlink 
receiver mexlule (refer to Figure 
‘]) and single pole, double 
throw (SPDT) chingeover’ 
switch. i your CD-ROM 
interface doesn't have such 
convenient connecivir, chen 
holes could be drilled inten 
spare backolane:plate, and the 
components mounted on it. 
The.sofiware that accompanies 
the AV3 10 is basic, but 
funcional, You gct a mixer 
applicalion, WAV recorites/ 
playlist editor and mixer: The 
latter, as with just about any 
other, allows you to fade and 
mute the various inputs, The 
SP/DIF inpuc (abelled CD Dig 
in) can simply be switched on 
or off, and cannot be faced — its 
level is fixed, and hence | 
dependent on the digital 
source's original recording 


> level. With the Windows 3.x 


> 


z | 
TOSIink Receiver Module* 


drivers. the S/PDIF input is 
always accessible. The Windows 
95 drivers have a bug, howcever; 
the input witl only work ifa CD 
is playing in the CD-ROM drive 
—15 2 resuli, you muse ensure 
that the GD you insert is of at 
least equal playing time ta your 
planned recording! 

Excellent results can be 
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RESISTORS: All 1/4W 595 Metal Film 
it 


(M75R) 
(M22K) 
{M471} 
{$252} 


fDR 
22k 
‘47K 
22 


(RA4SD) 
(YY37S) 
(RA4SD) 


1Q0nF Monores 
Minelact 4.7 F/16V 
100nF Mosores 


1N4148 
f4HCU04 


(QLBOB) 
{UBO4E) 


TTL-T0:S/PDIF CONVERTER PARTS LIST 


a omic All L/4W 5% Metal Film 
R ll 


R2 ia 
CAPACITORS 


es Oe. 
C3 


SEMICONDUCTORS 
C4 


330R 
100R 


{M330R) 
(M100R} 


400nF Monores 
Minefect 47F/16V 


(RA49D) 
(Y¥375) 


f4HCUCS {UB045) 
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hi3 Insult Spacer (Pkt 4) 
SPDT Ulira Min Tggie = 4. 


Chassis Phono Skt 2 
Matrix Board 

PCB Pins 

Min Screened Cable 
Screened Plug 

Fibre Optic Lead Dig 


panes 
YWO6G 
oe - 

‘2 pki 
XR15R 
HHOi8 
CCAOT* 


Note: items marked * only needed if optical input is required. item 


marked + 


oniy needed if both coaval and optical output are necessary, 





obrined fram digital sources, 
using che interface circuity 
given in Figure 2. Saclly, the 
analogue side of things is rather 
lacklustre. Both capture and 
playback suffers from sucio that 
lacks sparkle and detail. 
Atthough it's fine for regular 
multimedia PC use. the sound 
quality is woefully inadequate 
for mastering CDs from 
analogue sources. There is, 
however, it logical tleernative — 
fecti your analogue source into 
your disital audig recorder, ane 
use it as 2 high-quality 
andlonie-to-digital converter! 
The resultant sound shouid 
cerainly berter chat available 
from the averate PC soundcard, 
ifonly because the dreaded 
dnalomue mixer and switching 
stages have been eliminated. 


Points ‘of Contact 


Copyright 
Warning 

With the equipment arnt 
procedures outlines! in this 
article, it is possible ta make 
recordings of capyrighted 
works. If this is the case, such 
recordings must be mace solely 
for your own use, aod then only 
if you have the original 
recorilings. If sau do not own 
the copyright, or have. 
permission to copy from the 
copitTight owner, you may be 
viokiting copyright las and 
could be subject to payment of 
damages and other remedies. If 
you are in any doubr, please 
contact your fegal advisar. In 
the final part of this article, we 
look at making Video CDs and 
the presentation of vour cliscs. 


SRTL (PCC hardware:satles), (01243)'379834 Address, Record 
House Emsworth, Hants POs0 TNS ‘Web; http:/M 
Et'Caétéra'Distinition (AdBTurtle ‘Beach: distnbutor (01706) _ 
228039. ‘Address Valiey:House, 2 -Brachyell’Court, St‘Crispin; Way, 
Haslingden, \Lancs BB4-4PW \Web:' ‘nttp-/Ayww.etcetera co.uk 

Imago Mitre (érdtec'EWS64 ‘di stributor), (02635, 294300. ‘Address 
43 Thatcham Business Village. Colthrop Way Thatcham, (Berks RG19'4LW, 


Web: 
Pivit 


omicto:co.ik 


ms ‘(Audio Excel AV310 sales}, (0181)'850 3939. Addréss 


‘55 Well: Halll Road, Eltham: London SE9.652.:Web: 


hittpsjww.plvot 


computers.co1tk 
Hero ‘Bectronics'Ltd (Sharp TOSlink modiile: distributor) 
(01525) 405015 Address:iDumstable Street, ‘Ampthill,’ Beds MK45:255, 
ns) *4 


E-mail.' bero@heroelec.co- 





A scope at you 


Ungenips 





Oscilloscopes are becoming smaller and) 


lighter, now Pico Technology brings you the 


latest development, the osziFOX hand held 


scope. 


r] 


Saniple rates from 50us to 7 ms 
Can connect to a PC via serial port 
Voltmeter (AC and DC) 

Backlit LOO display 





£80) 


exc. VAL, 


Unit is supplied with appropriate cables 
and software Gisk. 

| Complete price £98.17 including VAT and 
£3.50 P&P (UK). 
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Electronics 


cT ASM PART 2. ,ee5uenene 
Computer controlled 


milking parlours 
by George Pickworth 





airy farming involves 

tending and milking the 

cOWS twice a day on 
every day of the year, Up to the 
mid 1930's a moderately large 
dairy herd consisted-of about 30 
milking cows and nearly all 
were hand milkect; so all the 
farm workers, wpically four 
were involved in this operation 
before and after retuming from 
work in the fields. 

Now, with 4 computer 
controled milking parfour, one 
man can comfortably mitk and 
manage a herd of more than 
400 cows: Photo A Moreover, 
with the imminent introduction 
of robotics devices that 
auromatically applyand remove 
the teat cups to the cows, the 
above figure could weil be 
increased. 

However rather than allow 2 
further increase in herd 
numbers, which in many 
instances have already reached 


optimum, the great attraction of. 


robots is to reduce the physical 
work involved and make fife 
easier for the henlsmanAvoman. 


> 
- 
- 
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50, in addition to being 2 
rugged individual highly skilled 
in animal husbandry, the 
modern dairy farmer nust aio 
be a highly competent manager 
and be computer literate, 


Overview 


T felt that it would be 
meaninpiess to discuss-a 
sophisticated, computer 
controlled miiking partour, let 
Alone robotics without first 
giving readers unfamiliar with 
the subject an overview of ue 
operation of a dain farm. So, I 
decided to devote the first part 
of this srudy to the evolution 
and operation of sophisticated 
milking ‘parlours. 

In the second part we will 
took more closely at the cole of 
electronics in the actual 
operation and management of a 
modern dairy fann. £ have also 
included a few notes on the 
changes that large computer 
controlled milking partours 
have brought about in the 
couniryside. 





Photo A General view Bria large rotary milking parlour, 
It lila _ stam 
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Evolution 
Originally, only a few cows were 
kept on farms, principally to 
supply the farmer and his family 
with milk; the cows were 
milked in open yards. 
Moreover, the cows were poorly 
naurished, especially during the 
winter; Oats and the best hay 
was dhways kept for the work 
horses. ss. 2 result che cows 
yielded only a litre or two af 
mitk which left tictle to spare 
after their calves had suckiecL 
Dairy tarming really began 
around 1840 with the coming of 
the miiways; which mace it 
possible for fresh milk to be 
delivered to cities within a few 
hours of the cows being milked. 
in face many railway stations or 
halis were Jacatecd to serve 
farmers who brought their milk 


Stalls 
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to these stations in 17 gallon 
churmis by horse ancl cart. The 
attraction of dairy farming, 
unlike grain growing, was that 
milk prexluction provided a 
daily incame, inceed, it became 
the mainstay of many farmers. 


Cow sheds 

To prxxkluce a rcligble milk 
supply all year round required 
that the cows calved at regular 
periocts throughout the year; 
normally chey wauid have 
calved only in the spring. So, in 
order to modife the cow's 
natural preecling cycle and to 
produce significanily more milk 


than thar required by the caives, 


the cows had to be well fed 
with hay and cereals and 
housed in warm siteds during. 
the winter months 


Calves 


Figure 1. Layout of Bulldfngs on a typical mixed farm circa 1935 
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Figure 2. A bucket type milking machine. 
Note removeable top and pulsator. 


Test cup cluster 


Recards now had to be 
carefully kept as to when cach 
cow was served by the bull and 
when the calf would be hom 
hui, as we will see, on a madden 
dairy it is nor only the acrual 
milking Opemtions that are 
computer controlled, but also 
feeding, breeding and record 
keeping. | 


Modifications 
During the early years of dairy 
finming, it was usual for the 
open fronte<! buildings thaz 
enclosed a yypical farm 
courtyard, (where catile were 
kept during the winter months) 
to be converted to cow sheds. 

The open sides of the 
Duildings were bricked, quite 
often with money obtained 
from sale of land to railway 
companies, to form a pair of 
enclosed caw sheds, each 
ipically havine stalls for 20 
cows. The sialis were wooden 
and were arranged paraliel 
along ane side of the shed. The 
Roors were brick and being 
porous were far from being 
hypienic. 


Dairies Act 


Nonetheless, these early cow 
shedsewith their parallel stalls 
were perfectly OK for hand- 
milking and many of the 
orginal (circa 1840) cow sherls 
remained in use until 1935 
when ibe Dairies Act required 
them 10 have impervious 
cancreie Hoors and tubular 
steel stalls. 

On innovative larnss, 
imiprovement work io the sheds 
wis complemented by insratling 
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bucket ype milking machines 
(more about these farer) and 
autoniatic drinking howls lor 
each cow. 

The cows still livect in the 
sheds during the winter 
months and during the day 
were fel with Ray plus a 
mixture of chopped! straw, 
ground céréals and chopped 
mangolds (a roo. crap) grown 
specifically for cattle feed. The 
cows came out of the sheds 
only for exercise and for water if 
automatic drinking bowls were 
riot installect. 


Integrated 

Before the 1950's, when the 
evolution of milking parlours 
and the resultant very large 


: dairy herds, dairy farming was 

- generally integrated with 

? cultivation of other crops such 
: as cereals and poratees in what 
was called a mixed farm. Crops 
Were grown specifically to 
provide feed for the cows, but 
straw from grin production 
provided their bexiding. 

The size of tie dairy herd, 
iypically 20-30 cows, was 
therefore determined primarily 
by the amount bulk feed, ie. 
hay, oats and root crops thar 
could be proxtuced on the farm. 
: Concentrate foods, typically 
: vegetable oil resiclues after 
extraction of the oil, were 
bought in. 

With che above arrangement, 
ihe resullant manure was kept 
in balance with the amount of 
milk.and crops produced. Burt, 
as we will see, the evolution of 
milking parlours and the 
resultant large number of cows 
on few farms upset this balance. 


Hand Milking 


Before the evolution of milking 
roachines, it required four 
2 worker to hand milk a fairly 
? large dain herd of about 30 
cows within an hour. Practical 
reasons diced that milking be 
completed within about an 
> hour All the farm staf were 
? Involved with the-:momines 
: milking before setting aff to 
work in the ficids and usually 
again in jate sfiermoun when 
they rerumed from the fiekls. 
Moreover, the milk farry 
usually called to collect the 
milk at §.0am. Only the 
cowmanAroman was invalved 
full time with the cows which 
inveived feeding and cleaning 
out the sheds, The manure 
was piled up in the courtyanl. 
{See Figure 2). 

As already mentioned, the 
cow's had 10 be cended and 
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Photo 3' Operator 
applying teat cups 
ito a cow. Note 
cows ara ala 
higher fevel than —- 
operator EP MASTER Unt 
evens T spate" 
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Vacuum pump l 


Figure 3. A Direct-to-Line 
milking shed by Fulwood. 
The tubes from the teat cup 
cluster are connected to 
milk and vacuum lines that 
run around shed, ' 


milked. twice a day every cay of 
the veur. So, during che 1930's 
when I was a young farm boy, 
and indeed! throughout the war 
years, farm workers worked all 
chav on Saturday ancl Sundays 
inomings, generally finishing at 
about tD.O0am, then retumec 
for afternoon milking at 

OOpney Indeed, the only break 
during the week for farm 
workers was 2 lew hours off 
during Sunday. 

Although vie first generation 
milking machines appeared ab 
the: cucn of che- century, there 
was no real mativation for 
farmers to cmoloy these rather 
primitive machines. Farm 
workers had litte option other 
than to work long hours and in 
any cise, the pre-1935 caw 
sheds did not lend themselves 
to milking machines. 


Bucket Type 

Whilst the improvements to the 
cow sheds during 1935 pavect 
the way for bucket tpt: milking 


machines, their adoption was at. 


first very slow, but gained 
momentum and by rhe 
bevinning of ihe Second World 
most farmers hact installed. 


Cooler and milk 


storage tank 


these machines. 

With bucket type machines, 
each unit was set down’ beside 
the cow: then a flexible cube 
was congected to the “vacuum?” 
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: dine which provided the 


necessary suction. The pumn, 
which reduced pressure in 
the “vacuum” line toubout 
14” Hg was housed ina 


Photo 4./An 
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Milk and 
vacuum lines 


i convenient roam. Bucket type: 


machines, operated from a2 
puntable “vacuun” still have 
application on small herds of 
Boats or cven sheep. 

Operation of the milking 
machine is descnber in Part 3 
but far row it is sufficient to say 
it required a device known as 
the pulsator ciused the reat 
cups to simulate ue rhythmic 
sucking ef a calf. Pulsators were 
rrechanical devices mounted 
on the rop of each bhucker. The 
four teat cups, Figure 2. 
collectively known as the 


Custer ware connected to the \ 
bucket by rubber rubes. | 

Once the cluster hal been | 
atached 10 the cows tents, 4 


milking was automatic: milk 
flowed into the bucket. which 
hehaved us a milk trap, whilst che 
apemor observed flaw through 
ofa shorn length of glass tube 
inseried in the milk tube. 

When milk flow ceased, the 
operator removed Ehe cluster, 
then removed the pulsator and 
pipes assembly irom the top of 
the bucket and then attache! it 
to an émipty bucket. The 
complete unit was thea moved 
the to the next cow 

‘Reo operators, cou 
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Paralle! Parlour Rotary Parlour (Parallel or Herringbone) 
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Figure 4. a) Plan views of herringbone, tandem, parailel and rotary milking parlours. 





comfortably operate three ? atabout 80am. Theevenines : the miik would remain fresh ? Direct line systems 
bucket machines anc four if © milk was kept in the dairy © and this made it possible to 7 , 7. 

ain : ; : an . eal = ‘Thedogical advance from the 
necessary Vhe oro operuors : overnight. : keep the milk fesh overnight : hidudect <couecin-villiot st Mlinaris:- 

| oo = : : ; : , a : cf system was to dispense 
venecrily shared the work of Immediate cooling greatly ; and totransportittatawnand = 3 in ies ~~ Re “a 
wishing the cows udders prior == extended duration over which = ¢ity dairies. 7“ =o 
io milking, applving the teat : 


cup clusters, giving the cow iis 
concentrate feed ration and 
carrying the milk to the dairy. 
The fyb operators coulc 
therefore milk an average herd 
of about 30 cows in alsout at 
hour, Le, 15 cows per man aiegiinhy Oneill 
hour. Average vields before : ee Eriérgenty Sxitch 


abou. 1950 were about 2,560 : am 
firres during the lactation : * i 
’ 1 ; j 


period, or an average of about - | cw Exit 
sz - . s » a 2 ? c : on 
4.0 litres‘davfcow : Pr. ioe a , Peccage 
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Cow Trining Rece 


Cooling 


In the farm dairy, which was 
genenilly a room svithin the ; | , She sotety Stop 
far house, dre milk was : ir, ’ ie t Sressura Fad 
immediately cooled by flawing = ail 

over fie corrugated suciace of a Cantral 

heat exchanger. The degree to 

which the milk was cooled 
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pe it of Raitt 
depended upon that of the . = i 
confing water; unis was typically : Cow 
wellavater with a temperature = 


in the order of 10°C, Generally 
the Weeper the well, che cooler 
the warer 

After cooling to about 15°C. 
the milk was filtered and 
poured into churns in readiness : Figure 4. b) Detailed view of a rotary mitking parlour (See also photo A). 


for collection by the milk larry 
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Figure 5. 

A computer 
controlled 
feeding 
station. 


Covered Yard 


Feeding 


ye stalls 


Feed 
track 


milk directly ta the dairy 
section; this became known as 
the Direct Line system ancl 
generally required the 
construction of a completely 
new cow shed. The new sheds 
no longer depended on well 
water for milk cooling, bur 
emploved refrigeration. 

With the Direct to Line - 
SySLem, Operation was now 
contratled by 2 single pulsator; 

ESé 100 were Onginally a 
mechanical devices but have 
since been replaced by 
electronically conuolied 
pulsators. 

As the teat cups pulssaté in 
pairs, it required a pair of 
vacuum fines (one for each pair 
of teat cups) in addition to the. 
miik fine and to freilisate 
connection triple connectors 
were used (see photo 3). 
Othenmvise operation was the 
same as with rhe bucket units. 
However, only the teat cup 
dusters now hac to be carried 
from cow to cow and be re- 
coupled to the vicuumymilk line 
as milking propressecL The Direri 
io line system is still prefermect in 
some pans of die world. 


Milking Parlours 


The Ipyical next phase w2s to 
have static milking points and 
make the cows walk in. turn to 
individual milking point. This 
approach resulted ina new 
generation of milking sheets 
that became known as milking 
parlours. In many cases these 
were the successor to che 
Direct to Line Milking sheds, 
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Untike the earlier cow sheds 
in which the cows were 
milked, fed! and lived; the cows 
were now Housed and fed with 
bulk foods, i.e. hay and silage 
throughout the winter months 
in large open span sherts, 

Separating the milking 
section from where the cows 
lived, overcame the principal 
hygienic objections to 
cowsheds. The cows entered 
ihe parlour onbky for milking 
bur, by giving them part of 
their concenuate feed ration, 
encouraged them to the enter 
the stalls on their own volition. 

The earh parlours were 
mechanical devices requiring 
manual control of entry-and © 
exit pares, Nanerheless, by no 
longer having to move the 
milking machines irom cow to 
cow cificiency was dinamaitically 


:° Ineressed. 
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Four Basic types 


There are four basic eepes of 
parlours, i.e. randem, parallel, 
herringbone. and ror: 


Parallel 
With parallel paridurs, ube 
stalls were aligned as the name 
implies, side by side as with 
the early cow sheds: The 
difference was thar the-cows 
were milked on an elevated 
flaor which greatly facilitates! 
ashing cheir udders and 
applying the clusters, The 
objective of the parallel system 
was LO concentrate the cows 
udders near to the milking 
units-and close to the aperator. 
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The cows entered a group of 
stalls in batches. A wide 

“rump rai)” prevented them 
iafling to the lower level, where 
the Opemtor workeil, as the 
cows maneuvered into 
individual stails, 


Herringbone 
With the herringbone systeat, 
the stalls are angie so as to 
facilitate cows entering 
and exiting. 

in a computerized parlour, 
the rump raii houses the 
computor slave units which 
conum! milking operations and 
allow the herdsman to access 
data on each cow (See Pharo | 
& 3). More of this in Part 3. 
Unfortunately, the rail absured 
vision of the cows. 


Tandem 
With tandem sialls, the cows 
stand lengthwise co che 


operator, this avoids che “rump- — 


rail” and allows the operator to 
have an overall view of the cow 
(See photo 2). However, the 
tantlem arrangement increases 
the distance benween the 
utiders of each cow and this 
requires wider spacing of the 
milking writs 

AS we have seen. the cows 
stand ona higher level than 
that of the operaiar; this * 
facilitates washine their udder 
anc! applying the teatcup - 
clusters (See Photo 3). 


Throughput 


Even with pre-computer 
controlled parlours, one 
maviwonian could operate up 
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io 12 milking units in addition 
10 washing the cows udders 
and issuing their cancenteate 
feed ration; this was done by 
pulling a lever. Providing part 
of their feed ciuring mitking: 
persuading the cows to enter 
the parlour and. eating hada 
soothing effect on the cows. 
Some farmers éven played 
soathing miusic. 

Throughput was about 60 
cowsshous, but as phvsical 
effort on the operators part 
was greatly reduced from that. 
required by the cirecitine 
system, each milking period 
could be extended to two 
hours; this enabled one. 
opertar io milk 120 cows 
Iwice each chy; a dramatic 
increase of one man to 15 cows 
with the bucket system. 


Rotating 

As the name impties, milking 
takes place whilst the parlour 
rotates and is completed 
during one revolution of the 
pardour. These were generally 
used with very darge herds, ancl 
in many cases need at Jeast tro 
operators. The cows enier an 
empty stall anc back out of the: 
stall after milking. 

With very large installations, 
the cows exil the stalls ta the 
cenire of the parlour and leave 
by a tunnel under the rotating. 
part. However a large rowating 
pairiour requires avo ar more 
operttors at specific pois 
around the parfour 


Computers 


It will by now have hecome 
apparent that mechanically 
operated parlours were 
inherently suited to 
computerized coniroL Indeed, 
computer control of certain 
Operations began as far back as 
1975. Progress was chen rapici, 
for example Adfa Laval Agic 
introduced their first 
completely computerized 
system in 1978. 

In more recent years, the 
application of computers to the 
operation and management of 
ciairy farms has developed zpace. 

Intleedt a5 already mentionel, 
in Februury 1998. Fullerood will 
culminate their 65 vears quest 
to eliminate human physical 
effort in milking cows by 
Introxtucing their robotic 
milking machines; these 
automatically wash ine cow's 
udders with @ warm water 
Spray, apply the teat cup 
Clusters armal remove them 
when milking is finished. 

These sophisticared! 
parlours will be discussed in 
Part 3 of Electronics in 
Agriculture next month. 
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dictionary, the word 
divital is an adjective 
derived from the noun digit, 
and the word digit is defined! as 
any of the numemnis from 0 to 
9, That remarkable bit of insight 
doesn’t exacuy shed a lor of © 
light on the use of the word in 
phrases such as “digital auttio’, 
“digital video” or “dipital 
photography”. but those of us 
who take an interest in matters 
electronic wall appreciate that it 
refers to the representation of 
an analogue signai using a 
sequence of binary samples. So 
much for the technical 
definition for now. But iF you 
were (0 ask the man in the 
street fora clefinition of the 
word digiral, you'd get a 
samewhar different response. 
lnstetel of mentioning concepts 
like binary, sampling, ane! 
discrete, you'd be much more 
likely to get a response on the 
lirics of high quality or 
perfection. But then perhaps 
it's not reasonable w expect the 
fayman 10 understand how 
digital sechnology works. Alf the 
consumer is inzerestecl in is 
what it means in practice, and 
the media, aided anc abetted 
by the marketing clepartmients 
of che consumer electronics 
corpanitions, have clone 2 
marvelous job of persuading 
Joe Public chat digiral is 
synonymous with quatio. And 
this view isn’t the sole donvain 
of the layman. Even those who 
know what the word distal 
really means sdli send to hoid 
on 10 the quality tag. After all, 
it’s very hart to claim to be a 
icchnica guru, yet to suggest 
that anyvihing is worthwhile if 
it's not digital But is this really 
A correct View? Have we just 
fallen hook line and sinker for 
the digital doenus Is digital 
rechnology the universal 
panacea? Do cioital cechniques 
abwavs provide superior quality? 
And is there any life left in 
anilogue methods? Let's put 
aside our preconceivert nations 
and take an unbiased look 
digital technology, looking at 
the advantages and investigating 
whether it necessarily does offer 
superior cnuiliry than the 
analogue alternative. 





_ Sampling 


To start off, fct’s recap on the 
basics on digital sampling, If 
you're already au fait with this, 
please accepr our apologies, 
buc it's important to make sure 
that these foundations ace-in 
piace before we proceed. An 
analogue signal such as that 
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Digital 
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continuously variable ar, in 
otherwordls, if you were to 
display it on an oscilloscope 
you'd get a smooth trace winh 
ng discGntinuities or jumps. In 
order 10 manipulate or record 
this signal cligirally, ic has to be 
sampleel, chat is, the anypticude 


Figure L. An exampte of Sampling. 
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converted to 3 digital form at 
regular time intervals. This is 
done using an artalngue to 
digital converter or ADC, The 
reverse process —ie the 
playback — is acheived using a 
digital (0 analogue converter or 
a DAC. Howéver this ourputs 2 


4-hit Sampling 
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manifests itself as a shortave of 
treble. How differences in 
dynamic ringe affect :nudio 
quality is-hanter to put int 
words though (but if you have a 
PC with 4 16-bit sound card, 
you can experiment by making 
comparison recardings with 8- 
bit and L6hir sampling). 
However, if you think in 
pictures, the series of diagrams 
shawn in Figures 2 and 3 will be 
informative. These show an 
analogue wave-form plus the 
wave-forms resulting fam 
iligitising at owe different 
sampling frequencies and at 
owt different sampling 
resolutions. In each case, we 
show Doth the nsw wave-form 
reconstituted from the digital 
cdiata anc thar same signal after 
the low-pass filtering which 
removes the artificial high 
frequencies that are present in 
the steps. Cleariy, we've pickect 
unrealistically low resolutions in 
order to exagueraie the effect. 
the bottam line, of course, is 
that a digizally sampled signal 
will only ever bean 
AppPraximarian 1 the analogue 
signal it represents, And at uhais 
point, the alarm bells already 


Figure 2. Increasing the Sampling Frequency, 
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staircase wavelforny, so the ? representedt. With $bit > range achievable and this is stan ringing. An analogue sienal 
signal then hus io he filtered to =? sampling, for example, 256 : equal to six times the number oe an ae ssi f 
remove the high frequecy . > levels are achievable and at 16- ; of bits. So, for the CD's 1é-bits, = | = whoo as mt ‘: ete aal is 
components in the steps and : hits-asusedonaudio CDs-— =: we encl up with 2 dynamic i a | ne? és 
thereby penerate a waveform : his rises 10 65,336. > range of 96dB. ln the realmof =: Ane ja Se A aa 
similar 10 the anale wivinal. : — ae : ee ; : interesring twist on the usual 
sue original, However, 4 better way of ? gudio engineering, frequencs : i che teint 
There are two factors which : expressing the effect of the : response is eisy to appreciace— 2 DEE PHONO! Bis SOR gta. 
aliect this sampling process — : resolution is asthe dyniumic : alack ofhigh frequencies a 


the frequency at which the 
sampling is carried! ourand the =: 
resolution to which each : Figure 3. increasing the sampling Resolution. 
sample: is measured and stored. : 

The sampling freqpiency’. 
affects the highest frequency 
which can be recorded. : 
According to the Nyquest : 
Theorem, it must be at least 
twice che highest analogue 
frequency ca he reproxtucecl. So 
if you need to record 
frequencies up to 10kHz, you'd 
need to sample at ZOK1 Iz. To 
take a real world example, the 
sampling frequency used in 
auclio CDs is 44.) ktlz so vou 
might reasonably expect that 
the highest frequency which 
can be repmoducect is 22. 05k4 iz. 
En fact, due.to filtering, the 
highest frequency specified for 
CD is 20kH~, bout this is still 
about the top of dhe human 
hearfhg range. In passing. 
afthouch we've talked here in 
terms of frequency in temporal 
terms, in omer areas — divital 
sill photosraphy, for example — 
we'd De concerned, instend. 
with the sampling frequency in 
spatial terms as we'll see later. 

The sampling resohstion — 
expressed as the word length — 
affects the number of ampticide 
levels which can be. 
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down this track, it has to be 
pointed our chat our eyes ane 
ears, even thoveh thev are 
unaiogue devices, have their 
limitations, So if the sampling 
rate and the sampling 
resolution of a disital signal are 
sufidiendy high. che human 
senses won't notice he 
difference benveen this and the 


irue analogue sional it represenis, 


The trick, of course, is to 
choose a sufficientiv high 
sampling rate and resolution to 
fod! Our eyes OF ears, yet not to 
pick figures which are so high 
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Figure 5S. a) Analogue noise. 
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Figure §, b})Digital noise. 


as to make the handware 
prohibitively expensive. 


© Whether this is always arhieved 


renitins to be seen. 


Why Digital? 


So if most real world signals are 
analogue, and if we have 


: andlowue cars and analogue 
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cves, and since a digital signal 
will, bv definition, only be an 
approximation to the real thing, 
i's perunént to spend a while 
thinking about why digital 


techniques are used wt alk. 4i's 





also appropnale Lo question 
where the perception that digital 
is synonymous with quality came 
frorn, although we'll feave tha 
discussion unt we ttke’a lock at 
the audio CD stor: 


Noise — 
Under Control 


The most commonly quered 
advantage of digital eechnalagy 
concerns noise and by electrical 
noise, we mean unwanted 
electrical signals. In the case of 
audio engineering, noise 
manifests itself-as hiss, hum, 
crackles, clicks, and so forth, 
and on a video signal it might 
be perceived as “snow”, or as 2 
lack of definition or conteast. 
And the bad news is that. noise 
is inevitable. The only way to 
gct rid of electrical noise is 10 
cool the circuitry down to 
absolute zero, but at this 
temperature, you'll foose the 
intended signel too, since all 
the rules of electronics break 
down. at absolute zero. However, 
this is only.a theoretical solution. 
Physicists have proved that it’s 
impossible to cool anything 20 
absolute zero in a finite. number 
of steps. But the really pernicious 
thing about noise is thar it builds 
up. Every stage of electronic 
processing adds its own element 
of noise and whereas a hide bit. 
of noise may go unrioticed, 
eventually it will become 
objectionable. This doesn’t 
mean, however, that quality will 
aivays be impaired! to a 
noticeahle degree, but i: does 
mcan that the ucmost care has 
to be taken in designing the 
circuitry. And ihis, of course, 
can prove lo be very expensive. 
This is the story of analogue 
processing, but with digital. 
things are quite different 

Certainly, a digital signal will 
still be-subject to noise just like 
its analogue counterpart. 
However, unlike an analogue 
sigrial, in which minute changes 
in amplitude can be significant, 
and so too, therefore, would be 
the minute changes in 
amplitude brought about fy 
noise, cligizal signals are 
discreie. In other words, the 
amplitude can only ever be one 
of a fixed number af values. 
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will be interpreted as ones, and 
amy voltages Delovw it a5 zeros. 
So we can see thet norotal 
noise levels of a few micro-volts 
or even 4 few milli-volts won't 
affect.che abilicy of digirsl 
circuitry to correctly interpret 
the zeros and anes. 
Furthermore, there's no 
concept Of cuniulative noise. 
Every finie 3 zero or a one is 
read correctly, a perfect version 


is passed on to the next stage Of 


the circuitry. 

If you're in any doubt about 
this, ¢ simple experiment will 
make the point adequately For 
the analogue experiment, you'll 
need 2 twin eassetre cleck and a 
couple of spare cassettes. 
Record a few seconds of niusic 
onto the first cassette anci then 
copy it co the second casscite. 
Now copy the recording from 
the second casseite back anto 
the first and keep ahermating 
bernveen them in this way, 
listening occasionally to the 
result, Eventually, you'll get to 
the point at which the 
recording sounds pretty 
appalling. although exactly how 
long this will take depends on 
the quality of your cassetie 
cieck. Now do the same 
experiment digitally on a PC. 
Find a xvay file (digitally 
sampled sound) or, if you 
haven't 201 one on your disk, 
create one using your sound 
card and 2 microphone or 
audio CD. Now try making 


>: copies. You'll certainly get fect 


ec Eiideeeat 


shad GPibeewdeie 


etssiet 


qedities 


up with copying before you find 
wny deterioration at all. In fact, 
you. cauld even knock up 2 
patch fite co make a 10,000th 
generation capy, and you'll find 
that it sounds identical to the 
original, H you can’t be 
bothered to do the experment 
yourself, the illustrations in 
Figure 6 show the results of our 
experiments at making multiple 
generation copies of an image. 
The first sequence shows ihe 
original and various generation 
copies made on a photocopier. 
OK. this isn’t a purely electronic 
device, it also has opucal and 
mechanical elements but it is 
essentially analogue and the 
build-up of noise .and distortion 
is quite apparent. in the second 
sequence, we used a computer 
geenemted image which was 
stored on disk as a digital 
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Generally speaking, when you 
sample an analogue signal ai a 
reasonable sampling frequency 
and sarmpling resolution, the. 
resultant digital signal will be far 
more handwicth hungry chan 
the origina! analogue signal. In 
other words, a piven passage of 
music would require more 
magnetic tape (1 mention this 
media as one for which there 
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are both analogue and digital 
recording formats in the form 
of the Compact Cassetté and 
the Digital Compact Cassette 
respectively) for digital than for 
analogue recording, and digital 
broadcasts would require.a 
larper section of the radia 
bands chan analogue ones. For 
example, the analogue 
bandwickth ofa stereo audio 
signal with a maximum 
frequency of 2Z0KkHz on each 
channel is 40kHz: The raw dara 
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eraphic file and copied it many 
times. There's no point in 
dispfaving a whole sequence as 
we did with the analogue 
copying, siftce they're all 
identical. However. vow'll just 
have to accept our word! that 
the second one.is 2a 10,000th 
generauian copy. 


‘4 


‘Rpically, there will just be a pair 
of amplitudes — perhaps voltage 
levels of OV and +5¥ and here, 
the ciccuitry will be virtually 
immune (o noise. To correctly 
interpret 2 digital signal, 2 
threshold is set so that any 
voltages above the threshold 
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Figure 6. Effect of analogue copying a) Originai 
h} Second generation copy c)Fifth generation capy 
djTenth generation copy e)Twenty fifth generation copy. 
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ona CD, on the other hand, 
has 2 bandwidth of several 
megahertz. 

So far, we seem co be putting 
forward 2 very good reason for 
sticking with analogue, 
however. we haven't seen the 
whole story yet In common 
with just abous all digital data, 
clipitally sampled audio or video 
signals contin redundant 
information which means it 
they re candidares for | 
compression. In fact, this sort of 
data is much more compressible 
than computer data anc 
whereas PC users tentl to think 
in terms of a 2:1 compression 
ratio, audio and particularly 
video data can bé compressed 
by a factor of up to a few 
hundred. However, ac this 
poinz, we need to make a 
distinction berveen lossiess and 
lossy Compression. Compression 
of computer data always uses 
lassless compression, in other 
words, the process of 
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compression follawed by 
de-compression, doesn’t alter 
the data at all. Clearly this is 
essentiil for sofware — even the 
changing of a single byte could 
Cause a package to crash. And - 
although this form of lossless 
compression can also be 
performed on digital audio or 
vicleo data, this doesn’s result in 
particularly high compression 
ratios. OK. you might be able to 
get back to the original 
bandwidth of the analoeue 
signal, but 10:go bevond iis, 
lossy Compression is required. 
And by lossy compression, 
we're referring to schemes in 
Which the original clata stream 
isnt preserved, but in which 
the end result is, nevertheless, 
recognisable. In other words, 
we're talking-about 
compression which yields an 
approximation to the original 
and here we have a wade-off. Ar 
one end of the continuum, the 
end result will be virtually 


DIITAL COPYING 


Figure 6, f) Digital copying. 





Digital or analogue photography? Is there a price/quality. “ee 
trade off with present technology? More of this next month. — 
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indistinguishable from the 
original but the compression 
ratio will be modest, and ai the 
other end, a high compression 
rauio results in seriously 
degraded quality. An example 
familiar to Web users is the 
JPEG format for graphic files. 
Here, the quality of images 
varies greath, the difference 
being explained in terms of the 


amount of compression the 


Web master had chosen to use. 
So, this gives us another 
undoubted advantage of digital 
techniques but, ironical it 
provides us with anorher 
possible reason to take the 
“high quality” tag with a pinch 


© Of sale. For reference, CDs use 
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lossless Compression, and rival 
camps are proposing fassy and 
lossless compression schemes 
for a new recorded music. 
format to be based on the DVD. 
The farthcoming digital 
television standan!. on the 
other hand, employs the lossy 
MPEG-2 compression algorithm 
although the broadcasters aré at 
pains to point out that the 
perceived quality will be at feast 
48 gockl as that of today’s 
analogue TV And nor only thar, 
it Wil! allow up to 6 proeramnmics 
to be broacteast in the AMHZz 
channel currently used fora 
single analopue programme. 


Other Advantages 


_ Much of the advantage.of 


digital, both to the 
manufacturer in tens of 2 
simpler design, anc! to the 
consumer in terais of additional 
functionality, relate-1o the fact 
that cigita? signals can be 
processed by microprocessors 
or DSPs (digital signal 
processors}..A look at some of 
the modestly-priced midi auclio 
systems reveals a level of 
complexity which would have 
been virtually impossible using 
analogue techniques — certainly 
at this: price lévet. The sort of 
features I'm thinking about 
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include-bar graphs showing 
peak anu average signal tevels 
across the audio spectrum, and 
the ability to process the sound 
such that jt exhibits the 
characteristics of different 
listening environmenis (&.¢. 
cancest hail, open air, small 
room e€ic.). Of course, iis sor 
of thing is anathema to thehi fi 
purists, since i firther changes 
the sound from its analopue 
origins, but my aim: here is ro 
show what can be dorie, not to 
debate what ought to be done. 
Furthermore, by using digizal 
techniques under microprocessor 
control, the user interface can 
be mace more sophisticated 
and perhaps more intuitive. 
With purely analogue circuitry, 
user controls don’t go much 
beyond on/off switches, rorary 
or push-button selector 
switches and potentiometers 
far volume and tone control. 
Indicators are limited to meters 
anc status lamps. Certainty 
these traditional cantrols can be 
provided in the divital world, 
but there's scope for ayuch 
more. For example, rotary 
controls could be replaced by 
up/down controls, pre-set 
conditions cquld be made 
available at the touch of a 
button, and stars information 
can be provided ata number of 
levels ranging from a few LEDs 
through an LCD display te full 
GUis (graphical user incerfaces). 
Alternatively, digital electronic. 
kit could be designed-such that 
it muy be controlled remoiely, 
perhaps using a PC with 


suitable control sofiware. 


So, these are some of the. 
advantages of using digical 
techniques, bur to so back to 
some of our inuoductory 
canmuments, is there a price 10 
he paict for this levet of 
sophistication? In view of the 
fact that a digital signal is only 
ever an approximation to the 
real thing, do we sacrifice 
quality for convenience or are 
the hype merchants correct 
when they equate digital with 
quality, citing the ack of noise 
as the main contributory factor? 
Cerainly there's no single 
currect answer 16 these 
questions, hut we can view 
some of the evidence and .¢o on 
to sce Whar lessons can he 
fearned. Nexi month in part 2 
we'll be concentrating on a 
couple of key applications of 
digital technology in areas 
which, traditionally, have 
emploved analogue techniques. 
Firstly we will be looking ar 
music reproduction and then 
we'll move on to consider 
photography. 
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In the Worksh 
LOUDGPEAKE 
PROTECTION 





O 


: 








eeeeee*ee*eeoeaoeaeoses 2@oeeecsoeosaseeseaeeeee 8oaoseest 


Protect your loudspeakers from budget hi-fi and car radio 
systems with this loudspeaker delay switch. Here Stephen 
Waddington shows you how to add a professional feature 

to a budget audio system for under a tenner. 


his new series features 

desien concepts that can be 

built as siancklone projects 
oradopied and incorporarert 
within new designs. The first 
feature in the series takes a look 
atin innovative loudspeaker 
contra system. 


Design Brief 

The motivation to develop this 
loudspeaker delay switch is a 
pair Of blown Mordant Short 
speakers. Budget hi-fi stacking 
SYSLUITS May represent treat 
value Dut they lack many of ihe. 
features of their more 
EXPeNsiVe Seperate Systems. 
Particularly lacking is any form 
of Joudspeaker overload 
prorection. 

When you switch an a midi 
hi-fi system or car radi, it i 
likely chat you'll iniéally hear a 
crackle in the loudspeakers. In 
fact you'll notice this effect with 
any audio system that 
incorporates extcémal speakers. 
This is caused by a surge of 
clecuricity through the amplifier 
as the system switches on, 
before the voltages setdle to 
their normalised levels, 

You'll natice a similar thuel in 
the loudspeskers when vou 
switch the svstem off. Again this 
is caused by 3 discharge of 
eleciricity as the amplifier 
switches off and amongst other 
thing’, che breakdown of the 
mMwnctic forces created in the 
power supply transformer, 

ii you have audio separates 
where the amplifier, CD, tape 
deck, record player and radio 
are all discrete devices, as 
opposed 10 a stack system; it is 
probable that you are not aware 
af this scenario. This is hecwuse 
more expensive standalone 
amyifier systems offen 
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incorporie a kyucdspeaker delay 
ai switch on and switch off to 
protect the foucdspeakers from 
chimage. 

This control mechanisrn 
ensures that the listener can 
enjoy a clean sound 
emiTunment, and more 
importantly can be confident 
thar the amplifier is not 
inflicting damage on the 
systent's loudspeakers. By 
delaying the switch on and 
switch off of a sound system's 
loudspeakers, energy chat 
would otherwise dissipate 
within the systems’ 
loudspeakers, is forced instead 
to dissipate in active 
components of the amplifier’s 
power supply. 


«* 


Photo 1. 

Cased version 
oftha |. 
loudspeaker 
control clreult. . 
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Professional 
Feature 


[f your sudio system 
incorporates a loudspeaker 


F proteciiod delay system you'll 


notice the following features. 
When you initially switch the 
amplifier omit will take 2 
second or owo before the 
loudspeakers come to life..And 
they Il come io life with a solid 
relay click from within the 
athplifier case, follawed hy a 
crisp injection of sound. 
Likewise, when vou switch off 
you'll notice the loudspeakers 
lake a second or pvo to drap 
out of circuit after the on/olr 
burton has bemween depressed, 
and when they do, it is witha 
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clean switch-off Again you'll 
hear zt relay click from within 
the amplifier case.as they fall 
OUL Of Circ Hit, 

The design outlined here 
mimics the speaker delay 
system of expensive separates 
systems and is intencted for 
application in other low cost 
sound systems. It was designed 
originally for a budget Sony 
stereo system of early eighties 
vintage, burt has since been 
applied to a carradio, 2 public 
address system and a record 
player with external speakess, 
all with excellent resutts. 

The loudspeaker delay 
system can be either reiraftted 
io existing audio systems that 
lack such as feature, or 
incorporated within the cesign 
af new audio systems. The 
delay circuit can also be 
adapred and desioned into new 
amplifier systems before they 
leave the drawing board. Please 
note neither Maplin Electronics 
nor the guthor can take any 
responsibility for damage 
caused to existing equipment 
by the addition of the. 
loudspeaker control creusit. 


Circuit Diagram 
The loudspeaker switch on/off 
delay circuit uses atimer to 
delay a pair of toudspeakers 
[rom switching on by 
approximately a second, when 
the on bution of the audio 
systent is first switched on. 
Similarly a timing circuit is used 
10 hold the speakers in circuit 
for up co ewo seconds when the 
audio system is switched off 

The circuit diagram for the 
foudspeaker switch on/off delay 
switch is shovar in Figrire 1. ft is 
based on the popular NE555 
limer integrated circuit shown 
in Figure 2, running in 
monostable mode. This 
provides the delay arswiitch on. 

The foudspeakers are 
Switched in and out of circuit 
using 3 double-pole-clouble- 
throw relay: A 4,700unF 
electrolytic capacitor placed 
across the retay terminals hokds 
the relay in circuit after power 
has been removedl. 


How it Works 

The NE555 is a highiy stable 
discrete device for generating 
accurare time delays. Tenninals 
are provided for resetting or 
triggering the device if required. 
In the time delay or monosrable 
mode a single external 

“apacitor and resistor control 
the sme. The NE553 is-capable 
af operating with 2 supply rail 
betveen 3 10 £5V and can 
source or sink a load of up 

to 200m. 


Figure i. Circuit diagram of the loudspeaker contro! circuit 


The NE555 is tdggered’on a 
falling edge waveform. The 
output at pin 3 goes hich for 
the duration of the timing 
period, falling to low after the 
unng penod as shown in 
gure 4. Conneching. reset to 
ground during on time drives 
the output low until 2 new 
riveer pulse occurs. Adtditional 
trigger pulses during on time 
have no effect. 

In che configuration shown in 
Figure 1, the-NE533 is iniegered 
shanly after switch on. A 4_7pF 
(Cl) capacitor strapped irom 
ingger co Oy in combination 
with 2 3.3k0 (Ri) resistor - 
provides a microsecond delay 
to enable the voltages across 
the integrated circuit wo 
normalise after switch on 
before the timing periad is 
initialised. 

The reset pin (pin 2) of the 
NE335 is connected to Vee vina 
3,382 resisior 10 prevent it 
from floating anc thus 
destrhilising the circuit. 

After sclitriggering via Cl and 
R1 at power-on, the integrared 
Clrcult executes the timing 
period. The tength of this delay 
is tletermined — accorling to 
manuficiurerns’ data sheet — to 
be equal ia 1.1(R2C2). Using a 
IMQ resistorand a luF as 
shawn here, gives a delay of 1.1 
seconds before RLYI switches 
on. connecting the two exten! 
loudspeakers in circuit. 

The circuit shown in Figure 1 
assumes thar the aucdiu system 
has a common ground. In the 
majoricy OF audio systems this is 
usually the case, with the audio 
being driven thom inctivichual leit 
and right sienals. Consequently 
+ double-pole relay is sufficient 
wo switch bath channels. 

A 12¥ DC miniawre relay is 
used, with 2 coil resistance of 
77092 and an operating 
switching ranee oF Oto LAV 
This meuins the relay draws’ 
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between 16 and 30m4A, leaving a 
healihy marin from the. 200mA 
canabilicy of the NE3SS5. If you. 
intend using a celay with a 
lower cail résistance, it may be 
necessary co add an additional 
transistor stage to Boost ihe 
current handling capabiliry. 

A iN4002 diode (D2) is 
placed across the relay to 
prevent bick electro nizenetic 
force (emf) when the relay 
switches off and the magnetic 
field created by the relay coil 
collapses. : 

When the power to the 
N#2555 drops the relay is held in 
ciccuit by C3, which is suapped 
across the relay: This acts 2 
rescrvoir, holding energy until 
the power drops_ At this poiar 
the capacitor releases its storect 
enenzy through REY] hoiding: 
the loudspeakers in circuit fora 
couple of seconcls. 


Relay 1 


(Pin 3) “Gutput 


(Pin 2) Trigger 


bapee 


Lefi fa 


. Left Out 
Common 
Ground 
Right In 


Right Out 





Construction 


Prototype versions of this 

circuit were.constructed initially 
on breadboard, with the 
compleaed creuit produced on 
veraboard. Photo 2 shows an 
early version of the loutlspeaker 
contol sysiem built on 
yveroboard, Extemal LED, power 
and 2 sinéle aizlio connection is 
also shown, 


Figure 2. Pin 
out diafram 
of the NE555 
integrated 
circuit 


Sat peEeteees 


ape 


wetiddbtess 


add 


#1 bbeedeebedeher 


ehEli bee 


Sectigeeiel 





Interface to 

a = = 
Existing Audio 
System 
Retrofitting sub-circuits to 
existing systems is never easy 
Unless you are the original 
designer of a system, you can 
hever completely confident of 
the how will react when you 
add additional elements. For 
this reason the loudspeaker 
contol circuit has been 
designect 10 require as little 


interference with the existing. 


audio sysiem vs possible. 
Connection to an existing 
audio sysienl ts undertaken at 
the owner's risk. Neither Maplin 
Electronics nor the author can 
take any responsibility for 
daniave caused to existing 
equipment by the addition af 
the loudspeaker contro! circuit. 


Making a Power 
Connection 


Inesitably a direct connection 
with the existing audio system 
is required. The loudspeaker 
control circuit works by 
controlling louttspeakess in 


lal Vee 
DHECHARCE 


6] THRESHOLD 


| CONTROL 
VOLTAGE, 


Figure 3. Trigger 
versus output timing 
cycles for NESS5 
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Figure 4. Zener diode is used to bring external vottage within 
operating parameters of the NE555 





respanse the auctio system 
being switched on and aff — 
consequently a direct feect 
fron: the audio systems* power 
supply is requirect. 

In a car audio system this is 
easy to locate. In Fact the 
majority of car midio systems 
provide an output power 
supply which is switched on 
when the radio is switched on 
to supply automatic eard aerials 
and clashboard lights; In a hi-fi 
sticking system making a 
connection ta the pawer suppl 
is more difficult. 

Consider the budget Sony 
stereo system tar which the 
loudspeaker delay system wis: 
original desionect. Here nwo 
tape decks are combined with 
a radio on the fron: face of the 
hi-f, with a record player sitting 
on top. The an/off switch ~ 
Lovether with 2 variety of 
contro! switches, etpe. deck 
buttons and the tuner cial are 
contwined within a front panel. 
External audio input 
confections are provided fora 
Cf plaver. 

Please wtke appropriate 
precautions when working with 
mains powered equipment. 
Suitably qualified individuats 
shouid only undertake 
connection to mains power 
cuLipment. 

Removing the rear nt! 
boitom panels from the hi-fi 
reveals a Series of circuit 
boards, the majority of which 


555 


trom 





are fixed to the front panel. 
The main power supply board 
is identified by its proximity.to 
the mains transfarmer, mains 
iuses, bridge rectifier or wire 
cannection to the on/off switch 

With the judicious help ofan 
AC/DC digital multimeter it ts 
relatively easy to identify where 
the DC power supply output is 
located. And by using the 
multimeter it is possible to 
check that the power supply 
switches on and olf to the rune 
of the main an/off switch. 

Once ideatiBed, a direct 
connecuon is made to DC 


Use single connection 
Phone seckeis or 
ierminc] strip 


Left In 


left Out 


Right Out 


power supply, by smartly 
soldering two colour-coded 
Wires (0 Existing connections 
on ihe rear side: of the printed 
circuit board. 

Using the multimeter again, 
check the DC voltage output 
from the audio system. If it is 
above 12¥ then some 
adcirional work is required 1o 
bnng it within the working 


voltage limits ofthe NE555 and 


its associated components, 

The voltage output from the 
power supply of the Sony 
Sterco Sysrem was 20V A 12V 
zener diode in conjunction 
with 2 3302 resistor were 
connected acrass the 12V 
power supply ourput.as shown : 
in Figure 4 to bring it within : 
the 5 to 15V operating voltage 
of the NE3553. 


Tbe badiaierérbhheqeapee 


Testing 


With che hi-fi reassembled, 
comection can be made io the 
loudspeaker delay circuir using 
a 2.1mm-phono fead to 
connect to the 12V-voliage 
quiput irom the hi-fi as the 


soll bhdd@ebas 


power supply Wich this 
connection made, the relay 
(RLY?) within the loudspeaker 
delay circuit should click in and 
out of circuit 2 second ar wo 
behind the on/off button of the 
hi-fi system. 

The audio connection 10 
the loudspeaker control circuit 
is made as shown in Figure 5. 
Here the neo ground 
connections are connected to 2 


Photo 2. Connecting 
the loudspeaker 
contro! system to an 
external amplifier 


common connection, with the 
lef anc right audio signals 
switched using the relay, 

The prororype veroboard 
control circuit is housed in 2 
metal case as shown in Photo 1. 
This enables the circuit to be 
tested in thé harsher environment 
of the car atrlio system. 

Single connection phono 
audio sockets were addect ro 
facilitate easy Connection, 
aithough a terminal suip could 
easily be used to enable speaker 
connections to be hart wired if 
appropriate. A 2.1mum phono 
socket was added for che 
power supply input in addition 
to. a red LED (o act as a power 
supply indicator. 


PROJECT PARTS LIST 


RESISTORS: All O-6W 1% Meta! Fifm (Unless stated). 


‘R1, R3 3.3kQ, O.6W resistor 
R2° AMO, O.6W resistor 
R4 = B802, O.6W resistor 
CAPACITORS 


ci 


M3KS 
NM. 
M689R 


AUOSF: 


4.75 SOV radia! electrolytic capacitor 
“duF, 63Y radia} electrolytic capacitor. 
4:700nF, 35¥ aval electrotytic capacitor 
200nF ceramic capacitor 


C2 
C3 
c4 | 
MISCELLANEOUS 


AUDSIK 
AT24B 
Right in BxO3D 
‘OH6GW 
CZ38R 
QL73q 
YX8SH 


ict 
Di 
D2 
RLY 


NE555 Integrated circuit 
Ssnm red LED 

1N4002 diode: 

‘12V Relay 


Common ground 
connection 
using the cose 


Figure 5, Connecting the an 
external audio system to the : 
loudspeaker contro! system : 
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Computers 


Buiid a windows $5 Pé for under 
£200 No special skilis or previous 
knowledge required, This book for the 
complete beginner shows you how. 
Send an SAE far details to: Richard 
Garland (Dept EAB) 10 Barard 
House, Bow, London, £3 SHR 


Uncased Pertec 8” Ficppy disk 
drive FO6SO. Litte used with service 
manual £25 collect or postege extra. 
Teleptione John, (Crawthome} 

O1344 7763472. 


Earn money copying floppy disks, 
up to £5 per disk, for mare 
informstion send SAE to. 
Hollowgate Publishing, 4 Hollowgate 
Avenue, Wath on Deame, Rotherham 
S. Yorxs, 8D3 GDT. 


Wanted 


Electronic Penfriend. Want 2 
Nigenien pentriend? A talented 
sangariter, piaynight, poet, interested 
in electronics. Write to: Ayotunde 
Raimi-Lawel,. 13 Araoti Street, Yaba, 
Lagos State, Nigeria. 


Service Manual for the 
Telequipment DiG4 ascilloscape, If 
you can hap, please contact me on 
(03493) 751707. Thanks. 


Meter far AVO CT160 Vaive Tester 
ar complete serap unit. Would alsa 
consider my movement rewound —. 
cop you know where? Pete Shepherd, 
Tel: (OL2E68) 887402. : 


Wanted 245In Dot Matrix Printer 
a‘! suitable for use vith Amstrad 
CPC8128 computer {within reach 
of Boumemouth) Frank Cosgrove. 
Tel: G2202 432693, 


For Sale 


For Sale, PSU PCB's, 45 watt input 
24OVAC, DC outputs +5 (x2} +12V, 
~12V, tite approx i3 x8Bcm. Allin 
Sot woruneg omer Tel: Paul 01942 
f06769 after Hpnr. 


MavieNet: Ex-rental video films far 
sate at giveaway prices. UK postage 
is-FREE. Catezories include. include 
Action, Comedy, Orama, Horror, Kids 
étc. See our Htamouth stock at: 

http: /Aww.btintemeLcam—mavienet 


Low Voltage Teansformar - Primary 
2é0V. Secondary - 6 volts. 190 amps 
for sale £45 (wade £75 +VAT) very 
heavy. Tel: 01974 593382 
(Yor«shire). 

Maplin Mixer Modules from 
Projects Books 17 and 18. Lire 
amp, P-U Equalsation, VU meter, 
Heneret input, power supply. Etc. All 
assembled and working £20 the lo. 
Tei: C1602 892 892027. 


Club Corner 


ARS (Abencen Amateur Radio Society} 
mests on Friday menings in tre RC Hall, 
70 Caitngorm Crescent, Kincarth,. 

For details contact: Martin, {ChiOJEN}, 
Tel; (02569) 731177. 


The British Amateur Electronics Ciub 
(fourced in 1965), for all interested 

in efentronics. Four reasletters a veer, 
hein for members and mare! Vit 
sutuscrcton £8 a year Junior members 
£4, oversees members £13.50). 

nox further details send S.AE, to: 

The Secretary, Mr. J. F Davies, 

70 Ash Road, Oudtington, Nocttaich, 
Cheshire CWS 2Pa. 
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Placing an advertisement jn this | 


section of Electronics and Beyond 


is your ehance to tell the readers | 
of Britain's best magazine. for 
electranics enthusiasts what you 
want to buy or sell, or tell them 
about your club's aclivities - 


| Absolutely Free of Charge! We will, 


publish as many. advertisements 





Sury St. Edmunds Amateur Radio 


: Society. Meetings held at Culford 


sched, 7.30pm for 8.00pm on the 
third Tuesday of ech month, unless 
otherwise stated. Further detais 


from Yedn Waterson, (GAGV), 


20 Catiogan Road, Bury St: Edmursis, 


: Suffolk [P33 30). Tet: (01284) 764804. 


Shiahietesea 


Crystal Palace and District Radio 
Saclety meets an the thud Saturday 

of each month at All Semis Churci 
Parish Rooms, Beutah HG, Losdon S59, 
Details from Wilf Taxtor, (G2DSC}, 


= Jat: (0281) 699 5732, 


Derby and District Amateur Radio 


: Soclety mesis every Viednesday at 


7.200m, at 139 Green Lane, Derby. 
Fuvihesz details from: Richard Buckby, 
{(G3AVGi, 20 Eden Benk, Ambargate 
DESS 26G. Tei: (G1 773) 852475. 
Efetironic Organ Constructor’s 
Soelety. Detaiis of prasrarmum= 
Maganne, membership end detalls ‘of 
provisional dates of regenal mestings 
for 1988 from: Don Bray (Hon, Sec.}, 
34 Etherton Way, Seaford, Sussex @N25 
208. Te}: (02323) 8029009, 

Fac 01223 482234. 

EUG. User enurn for all B-nit Acom 
Kgs, since 2901. Soll going stonz 
Programming, news, information, sales 
Contact: £.U,G., 25 Bera Road, 
Southsea, Hants. POd SX, 

Te}: (04705) 781168. 


- The Uincaln Short Wave Club 


eraaee 


Sildehe= 


Bosc hEll beobrddee 
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meas every Wednesday night at the 
City Engineers’ Club, eterside South, 
Uncoln at Bom, AS welcome. For further 
deiails contact Pam, {(G&STO} 
(Secretary). tel: (01427) 788356. 


Atte ee 


serbidierer 
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‘postcard of seated-down envelope. 
Then send it, with any necessary 
payment, to: Elecironics Classified, 
PO, Bax t7?, Rayieigh, Essex SS6 BLL. 


Advertisements will be 


pudilshed as saan a5 possibic,. 
space allowing. No responsibility 
is accepted for delayed 
publteatton ornan-inclusion * 


the incon Short Wave Club 
Hestings every Wednesday from 
7.45pm at Lincoln Railway Sports end 
Social Club, The Rapeyatk London. 
Lincoln Hamrfest £8 on Sunday 13th 
September, Cantact: Chif Newby 
G3EBH. 25 Sudbrooke Lane, 
Nettieham, Lincoln, LN22RAM. Tel 
01522 750637. Packet BBS GIESH 
@gb7dx.=26.gbr.eu. 


MERG? 2 first cless stareps for 4 IRCs) 
to Join Weal, 23 Chanel Steet, Yauley. 
PET SLW/ bangs you a substantiat 
intiductory peck te the biodel 
Rectronic Railway Group — activeiy 
applying electronics and computers to 
ihe model sathvay operetori. 


7th Northern Crass Rally - Sunday 
15th February, 1998 - Large hall 
venue - Fhames Park Athletics 
Stadium, Vrakefield - Details: Fete 
Smith GOBQS Tel: 64924 218217. 


Preston Amateur Radio Society 
meets every Thursday everung at 

The Lonsdale Spars and Social Ciuh, 
Fulwood Hall Lane, Fulwood, 

(off Watling Street Road}, Preston, 
Lancashire P2 40C. Tel: (G1772) 
794465. Seertary: ifr Eric Easiweod, 
(G1V0O}, 55 The Mede, FreckJeton 
PR4 U8, Tel: (01772) 680708. 


Science At Your Fingertips. 

Want to meat ftenis imerested in 
Science? Send en SAE to: Denial Gee, 
SANE, 37 Scoth Road, Vratchet, 
Somerset TAZS GHG, of Scatt Mason, 
S.AXE, 58 Park Avenue, Devonport, 
Pymouth PLA 48P http: //homepages . 
enterprise.net/icedragon/says hts 


Please write yaur classified advert wsing one word per box below. 
Adverts of 30 words or under vill be printed free of charge, but thereatter ine charge 
ls 1Op per word, Please Include any payment for extra words with your edvert. 
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SEEAIUG (Scuih East Essex Mac User 
Group), mest in Ssuthend, every second 
Monday of each month. For details 

Tek: Michael Foy (04702) 562042, 

of & mail to ractiikefoy.demcn.co.uk. 


Southend and District Radio Soclety 
meets at the Grrid Veriune Scout 
Centre, Southend, Fssex every TMursday 
&t Spr. For further details, contact 

RO. Box &8, Faylelefi, Essex SS6 ENZ. 


Sudbury and District Radio Amateurs 
(SanDRA} meet in Gt Comard, 
Sutbury, Suffelk at 8.00cm. 
New members are very \=!conre. 
Rereshiments are mvatable. For 
details plaasé conisst Tany, (G8!TY}, 
Tel: (04787) 343212 before 10.00om, 
-TESUG [The Furopesa Sateltite User 
Group). for all satelite TV enthusiasist 
Totally independent TESUG prides 
the most up-to-date news available 
{through it montny ‘Footrinr 
neysletier, and @ teletext service 
on the pan-European “Super Channei'}. 
i also provities a wide yariety of help 
: €nd information. Contact: Enc WN. 
> Wither, TESUG, PO. Box 576 
Orpingios, Kent Bas SW 


Thanet Electranics Ciub. For schoot 
Sg2 Ham Radio enf Blectnics © 
enthusiasts, enters its 16th Year, 
Meetings held every Monday evening 
fom 7.30pm at Tre Grarterceck, Zicn 
Piace, hitamaie, “ent. For further details 
comact Dr. Ken L Smith, {G3)ix}, 

Te}: (01204) 812723 


Wakefield and District Radio Society 
meci at 8.60om on Tuesdays st the 
Conmurunisy Centre, Prospect Road, 
Ossett, Wes: Yortshire. Contact 

Bod Futh, (G3YVF). (QTR), 

Te}; (0113) 282 5519. 


The (Wigan) Douplas Valley Amateur 
Radio Soclety meets on the first arvi 
third Thursdays of the month from 
3.00pm at the Wigsn Sea Cadet HQ, 
Training Shin Sceptre, Srockhouse 
Terece, of Warrington Lane, Wigan. 
Contact: D. Snape, (G4G\G), 

Tet: (01942) 211397 iMfigsn). 


Winchester Amateur Radio Club 
meets on the thid Aiday af each month. 
For full programme caniact G4Ax0, 

Tel: 01962) 850907, 


Wirral Amateur Radio Society mecis 
st tne ivy Farm, Arrowe Park Road, 
Birrenhead every Tuesday evening, 
and formally Gn the the rst and third 
Wednesday of every monin. Detaits: 
A. Seed, (E3F00), 31 Wither Avenue, 
Benington, Wirral 163 SNE, 

Wirral and District Amateur Radio 
Society mesis st the Irby Cricket Ciyb, 
irty, Wirtai. Orgzanises Visiis, DF hunts, 
demonstrations and junk sales, 

: Fox further deisils, please contect: 

- Paul Retinsen, (GOJZP} on 

: {0151} 648 5892, 
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Name 
Address 


Daytime Tatephone . 


Ratu your ackert to: Flectunics Cessied, 
PO. Box 777, Rayieigh, Essex, SS6 Suv: 
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by Pei An and Guang Lu 
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This article describes a programmable running light show 
project and is a gadget of many uses. It gives interesting 
visual effects and can be used for light decoration at homes, 
advertising displays in shops, ot simply, used as a toy. 


he PCB board and 
: co components is 
shown in Figure -1. 
Although there area tor of 
designs around for lich: 
sequencing. the present light 
show does have some unique 
features. There are ¢igh: EEDs 
in the display: Their lighting 


Sea CE Sy can be programmed, 


There are 27 lighting 
prograinimes which can be 
easily selected using an on- 
board DEL pin matrix. The 
speed of the running lizhr 
seuuence is changeable using 
an external variable resiscor. 
‘The circuit is extremely simple, 
consisting one IC , one 
capacitor and a number of 
resistors and LEDs. 


= 
o 


“4 


BESBREBKEBS et eu bane 


Yor 


G: GND, Voc: posit rail of power suppty 


How it works 

The €iccttit diagram of the 
boand is given in Figure 2. The 
heart of the circuit is a specially- 
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designed CIOS lighi 

sequencer, SE9201. The pin-out 

of the IC is shown in Figure 3. 
The SE9201 is able to conirol 





§ fight channels and offers 27 
programmable running-light 
programmes. If requires 2 
minimum nuniber of extemal 
components and provides a 
low-cost handware solution for 
eenerating sophisticated visual 
effects. it requifres a power 


supnir from +3V to S¥ Fins 1 


and 10 are connected ia the 
positive anc negative rails of the 
power supph: Being a CMOS 
device, power consumption is 
low. The § output, OF ta OS, 
are from pins 6 to 9 and from 
pins 11 to 14, Fach outpur can 
source a maximum curren: of 
206 mA, which is enough te 
drive two LEDs. I is also 


> enough ito drive riacs or 


thyristors sO 2s co control lishts 
operating at higher voltages, 
The sequences ai the running 
light are selected by four 
selection lines (B1 to B4, pins 
15 ta 18). These pins are either 
connected io GND, ¥CC or 
connected together. 

The external. components of 
the circuit include a timing 
capacitor, G1, a timing resistor, 
R}. current limiting resistors for 
LEDs and a DIL pin array. The 
frequency of the running fight is 
controlled hy changing che 
wailue of the variahle resistor, R1- 


Light running 
programmes 


The $£9201 offers 27 running 
lish: sequences (see Fable 3} 
and each is selected! by BI to BE 
input pins. In Table 1, Gand 
VCC stand for the ground and 
the positive voltage of the 


Sequences (L=LED on, G=LED off} 
11140008 GOON1114 ODCN0NRD 


C1109 OO11110) 04141457110 


15415113 


AQCGDDOS 11060000 01100000 — 60110000 — 
COCOKIL 60600410 000011400 ~ 00011000 


1003000 - 11000000_ 24100000 — 


i 14110000 _ 


14414441 11411210 41111100 11113000 
hm sequences 1 to 6 and 8 eanijnuousty 
OOOOOODG i1ittiit coo0oon 


ands 
2an6 
send 7 
Aandi a 
t-nd 3 
22nd 4 


Sand 7 
Sands 


Table 1 Light sequence pregramme.. 








Figure 2, Circuit 
diagram of the running 
Weht display board. 


LEDL-L1EDS* 


Fi 3 Se wad ihe corvette ores 


SE9201 


power supply Amongst these 
sequences, there are 7 basic 
sequences (programme No. 1 
to 6 and 8) which are selected 
by B1, 82 and B3 (B4 is left 
unconnected). Programme No. 
7 isa useful one in which you 
will see all the programmes 


nA 


POAT sx 


Pin functions 


| Posilive rad of the cower supoty 


Naoative rail of the power supply 


Gutputs 


Programme selection fines 


| Synchronization 


Oscilleter commen 


Extemal resistor 


| External capacstor 


played in mums. If BA is 
connecied to BI, B2 or B3, 2. 
combination of lighting 


programmes is generated. A pin 


manix on the PCB board is 
used for selecting programmes. 
The nwo pins can be connected 
together using jumpers, 


r. 
PROGRAUMABLE RUNIONG LIGHT DISPLAY 


Figure 4. PCB Board of the running {ight display board. 





Figure 3. Pin-out and functions 
of the SE92012 Iight sequencer, 
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_ Construction 


This device #5 easy 10 cOnsEruct.. 
It is recormmended thar an IC 
socket is used for the SE9201. 


: - After che board is assembled. 


the device will work 
suraightaway: There is no 
adjustment needled at all. The 
assembled display board is 
shown in Figure 1. Figure 4 
fives the PCB foil-and Figure 5 
shows the component larout.. 
You could change the variable 
resistor to see the speed change, 


Application notes 
Adding more powerful lights is 
needed in some situations. 
Figure 6 shows some driver 
circuits which could drive low 
voltage light bulbs. You seed 8 
such drivers for the display. The. 


Figure 5. Componant 
layout of the running 
light display board. 
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combination of programmes : author. The kit includes an 


Figure &. Darlington transistor, MOSFET and triac drivers. 


5 and 8. The sequence is : SE9201 chip. PCB boards and 
selected by connecting BI.B2 == other components. The price is 
: and B4 together with BS £15.00 including P&P Please 
ave : connected to Vee. : make your enquiry 10 Dr, Pei An, 
. : a : 11 Sandpiper Driver, Stockport, 
@ Siserrsy auvert oc HEAT - Technical Support | Cheshire 53 cwLuK. 
: The project is available as an : ‘Jelephone-answerphone;Fax 
F422 ce TIE 142 : umassembted kit from the > gumber: +44-(0)161-477-9583. 


(reste reetetecty 


eetecenrmaecranee | RUNNING 'LIGHT DISPLAY 
PARTS ‘LIST 
SE9201 programmabie tight 
sequencer IC | 
0.47 EF ceramic capacitor 
1MGhm fingar pot 
400R 0.25W carbai resistors 
2K 0:25W carbon resistar 
3 way by 5 way PCB pins 
(made from Sit. pins) 
-LEDI-LEDS 8 mm standard LEDs 
PCB board 


fo) MOSFET tis 


All the capacitors and resistors are avaliable from Mapiin. 
The SE9201 and the PCB boandt are only available from the author. 
Detalis as above. 
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inputs £0 the driver are 

connecied to Pl to P83 points : 

on the PCB board. A raupsrecy wh 
The. following example ; Trecstces pote 

shows how the project is use| ae 

for a message dispiay: 

application. A message “ 

GOOD LUCK ° is to be 

dispiayed, Such 2 message 

display can be constructed 


using 8 smal! boxes, each ‘ 

having 2 light bulb in it. Each 

box has a transparent lid an oe an ota 

whith a transparency with a : light box disptaying 

leer printed on itisauached, : | @ letter "G@”. 

The colour of the lid and the 7 

wansparency should be. : 

selected so that when the light ace 

bulb is iliuminated, the letrer : | the message 

wili be visible. When the light is : | “GOOD LUCK™ hee 


off, the jeirer will not be seen. 
This arrangement is iliustrated 
in Figure 7. 

To display such @ message 
with more hin, the following 


lighting sequence can be used. 
First, ‘GOOD’ is illuminated : = 
but TICK’ is not. Then ‘LUCK’: al 


is Hluminated and "GOOD" is 
nat. Next, "GOOD and ‘LUCK’ 
are alt itluminated together and =: 
the message flashes forseveral : a 
times, This sequence is 
repearecL Figure 8 illustrates 


this message and the sequence: : Stage GOOD LUX a deptapes ascn 
. ; m : Atvet Das a essage fesahes s,2-22 tet 
Such an effect can be achieved — : ares epee he seems bon EE} 


easily using this board. The 
lighting sequence is a 
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A Radio 
Telescope Larger 
Than The Earth 


The first stunning high-resolution 
radliowave ‘images’ have begun to 
arrive from a Japanese satellite 
launched in February 1997 from 
Kagoshima in Kvushu Japan. 
NASA and the US National Radio 
Astronomy Observatory (NRAO), 
in cdllaborition with an 
intemmational consortium of space 
agencies helped Jaunch a §30kg 
satellite to create the largest 
astronomical radio telescope ever 
built, more than 2.5 times the 
diameter of die Earth (Figure 1). . 
The Jaunch of the Very Long 
Baseline Intecferometry (VLBI) 
Space Observatory Program 
(VSOP) satellite by Japan's 
Institute of Space and 
Astranautical Science (ISAS), 
supported by NASA, Canada and 
Ausiralia amongst others, uses 
very fong baseline interferometry 


to provide high-resolution images’ 


in ihe radiowave band (Figure 2). 
VLBI uses a technique familiar to 
radioastronomiers and modem 
radar designers alike, 16 
electronically link widely separated 
radio telescoyes (receivers) so 
thar they work as if they were 
pant of a single insthument with 
extraordinarily sharp clarity of 
vision Or resolving power; the 
greater the separation berween 
linked telescopes the greater the 
resolving power, e.g. the human 
eve’s equivalent spaual resolution 
is Mponant, and fs the ability to 
view fv0 close objects separatch: 
Fora well accommodated eve this 
limit is wo lines spaced Imm 
apart ata distance of about 3 
metres. By combining results 
irom a remotely deployed! satellite 
this technique effectively uiptes 
ihe resolving power previously 
available with ground-based 
telescopes, VSOP has a resolving 
power 1,000 times ereater than 
the Hubble Space Telescope at its 
opticd visible wavelenpths, this. 
equates [to ‘seeing’ a grain of rice 
in Tokyo irom Los Angeles with 
the Hubble telescape. Dr Robert 
Preston, project sciéntist for the 
US Space VLBI project at JPL 
NASA says, “Using Space VLBI we 
can probe the core of quasars and 
active palasies, believed 10 be 
powered by supermassive black 
holés. Observations of cosmic 
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Figure 1. VSOP satellite under 
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development with mesh unfurled, 


maser-naturally occurring 
microwave nidio amptifiers: will 
tel us new things'about ihe 
process of star fonmation and 
activity in the lear of galaxies.” 
Separate NASA results released in 
December 1995 from NASA's 
Kuiper Airsome Observatory 
revealed that even the unlikely 
event of spontaneous laser 
activity will occur in hot stars 
such as in the consteiation 
Cygnus (the Swan). The lasing 


activity is created as intense 


ultraviolet light from the star 
“pumps or excites densely 
packed hydrogen atoms ina 
gaseaus, dusty disk surrouncing 
ihe star. When, infrared light 
shines an the éxcited hydrogen 
atoms, it cause the atoms io emit 
an intense beam of lighvat exacaly 
the same wavelength, creating a. 
crcursteliac laser. 

Throughout 1997 scientists 
and engineers rested the 
deployment of 2 large 8 metre 
reflectivity mesh telescope 
(Figure 3}, its wide-band 
frequency datatink from satellite 
CO pround receiving stations, and 
its high-precision orbital contro! 
altitude jets crucial for VLBY 
observations. Initial scientific 
measurements began in May maken 
in concert wich ground-based 
radio telescopes. The satellite is 
in an elliptical orbit, vaning 
berveen 1,000km and 20,000irn 
above Earth, cach orbit taking 
about 6 hours. The satellite will 
concentate on.some.of the most 
distant and interesting objects in 
the universe during its eany 
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openitional period, where she 
exiremety sharp ‘radio’ resolving 
power will hopefully provide 
2nSers iO CuETent astronomical 
mysteries. For vears astmanomers 
have been aveare tha: powerful 
“enpines’ in the heart of quasars 


: ‘and galavies pour out immense 


amounts of energy. They suspect 
ihat supermassive biack holes, 
with gravitational fields powerful 


: enough thateven light cannot 


whaneeeeveas 
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escape, tie in the centres of these 
‘engines’. However, the 
mechanism al wark in the centres 
of quasars and active galaxies is 
unknown, Ground-based 
telescopes have.revealed 


fascinating details in recent years. 


and space VLBI is expected to 
add a wealth of new information 
on these objects millions of tight 
years distant fom Earth. Many of 
these same objects act a5 super 
powerful particle acceleratars to 
eject ‘jets’ of subatomic particles 


“close to the speed of ight. The 





YSOP system will monitor these 
jets to leam more about how thev 
ofiginate anct interact with their 
surroundings. The satellite will 
also aim at regions in the sky 
where huge coliections of water 
and otfer molecules act as 
natural amplifiers af radi 
emission much as circumstellar 
lasers amplify tight These 
regions, called casmic masers are’ 
founc! where new Stars are 
forming as well as the centre of 
galaxies. Observations will 
provide the derail needed to 
measure motions of individual 
masers and provide exciting new 


ee ee eee 


Figure 2. Very Long Baseline Interferometry Figure 3. Artists Impression 
between Earth and the satellite. 
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information abour the star- 
iorming regions and the gataxies 
where the masers réside. In 
addition hich-resolution studies 
of cosmic mses can allow 
asieonomiers to calculate 
distances to them with great 
accuracy: helping resolve 
continued uficertainty about the 
size and age of the universe. 


About 40 radio telescopes from 


mone than 15 countries are 
committed to ca-ohserve with the 
satellite, including the National 
scence Foundatian’s Very Long 
Baseline Array (VERA), an array of 
10 welescopes spanning the USA 
from Hawail to Saint Croix, 
NASA's Deep Space Nenvork 
(DSN) sites in California, Spain 
and Australia (also used in che 
Gata relay from the Mars 
Pathfinder ancl Giobal Surveyor). 
and the European VEBI Nenvork 
consisting of more than 4 dozen 
telescopes ranging from the UK 
to China. 

in the United States, NASA 
funds critical roles in the JPL 
mission, who have built an array 
of three new tacking stations at 
its DSN sites in Goldstone 
California, Madrid in Spain and 
Canberra Australia. A iarge 
existing tracking station at each of 
these sites has been converted 10 
ACT aS an extremely sensitive radio 
telescope for Simultaneous 
observations with the satellite. 
Much of the data will be 
processed ar the National Science 
Foundation's NRAO fcilicy in 
Socorro, New Mexico, using 2 
specal high-performance 
computer designed 16 process 
VLBI data, the VEBA Correlator. 
This new space based system is 
the culmination of many years of 
planning and wark by engineers 
wond-wide: tests using NASASs 
Tracking and Data Relay Satellite 
System (TDRSS) praved the 
feasthility of space VLBI in 1986. 
In 1996 the old dare was used 
again io successhilly test the data- 
reduction facilities and Carrelatar. 
for VSOP The VSOP program also 
includes 4 Russian satellite, the 
RadipAstcon mission. under 
development by the Lebedev 
Asiro Space Centre in Russia for 
launch in 1998. The first images 
produced! by the spacecraft 
working with ground-based 
radiotelescope arrays misy be 
viewed ar hup-/Avwwwsop.isas jp. 


Pictures courtesy of NASA. 


of VSOP with telescope deployed. 
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Frou, like me, make.frequent use of 

Digital's: paymentiree Alta Vistasearch 

engine on the Internet 
(hitp:/www.altavista.digital.cony) then you 
might bave noticed a Quiet addition to its 
feature repertoire. As with most such 
engines, Alta Visti gives ynu a list of web 
Paues chat mect vour scarch criteria. But 
now, at the end.of each GRE und its tex 
description, is an option marked ‘translate’. 
Clicking an this kes you to another 
element of the site, 
Babelfishthup://babelfish.attavista.dipitalcom 
fcaibintransiare?), which is presumably 
named after the Biblically-referenced (and 
ovilisatian<lestroying!) tanslating piscis 
fearured in Douglas Adams’ Hitch-Hiker’s 
Guide to che Galaxy. 

Babelfish allows you to eransiate che 
document in question (or another page, if 
you enter its RL into a form displayed on 
your web browser) to a language of your 
choice. Within a few seconds, the wanslated 
page uppears — with formanuing and lavout 
ideatical to che original. But that's not all. 
You can aiso enter text (or capy it fom vour 
wordprocessor, and paste if) Into the 
Babelfish form, anc translate that ince 
another language. The cransiated text can he 
copied from the browser, and pasted back 
into your word processor. The Alta Vista 
system currentiy handles translation of 
French, Portuguese, Italian, Spanish or 
German pages into Enetish — or vice versa. 

The system is a great help if you arc 
putting iogether 2 letter to a friend overseas, 
ar have received an e-mail or FAO 
(Frequently Asked Questions) fist with some 
foreign language eleménis in it. f wonder if 
high-schao! language ieachers are aware of 
Babelfish, which could incite stucents to 
cheart That said, it's not infallible — any 
words that are not recognised (names and 
specialised words. such as those relating to 


science or law) are seldom handled praperk. 


The essential part of a computer-based 
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lanswage tansiation (or. MT — machine 
translation) system is the parser, a program 
that completely analyses the sentence. 
Parsers Wark with specific dictionaries for 
each language. 

Bearing in mind its broad potential user 
hase, the cictionaries associated with 
Bubelfish have to be rather generalised — 
with predictabie results. Martin Pipe, for 
instance, is literally wranslared into French as 
Martin's pipe’, Technology Warch,. the name 
of this esteemed colunin, becomes Moatre 
De Technologie’, or technology wrist-worn 
timepiece’, In more important instances. it is 


rather heuer ai getting the context right — 


the sign of a well-developed parser. For 
example, he went down the road’ is 
correctly translated into French as Ia 
descendu ia nouie’, and nat into something 
that includes references to fluffy feathers 
cross-Channel stile. 

lf you have'a rough understinding of the 
language you're working with, then it is 
relatively simple to do the corrections 
manually. A more significant Gand prohalsty 
incendonal) limitation is wha: Babeifish will 
onh’ wanslate-a couple of paragraphs of user- 
entered text at 3 time, although it does 
appear tO iminslate complete Web 
document. There is thus an altémiative ta 
tedious multiple cut-anc-paste operations — 
Put vour text up as in HTML document, 
upload it to the free web space that your ISP 
gives vou Gn its Web server, and get 

Babelfish to point to it! 

If you want.to praduce a muki-lingual Web 
site. then there is nothiiig to stap you from 
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using Babelfish to cur dawn the 
donkeywork After your English page has 


©. been iranstated and downloaded for disphy 


on your browser, it can be saved to your 
hard disk as ‘HTML document. It can then 
be manually proofread and corrected, or 
passed to a wanslator. Because most of the 
work has already been done, the wanslator 
has to work fewer hours and your translation 
bill will be less! I wonder if Digital are aware 
that their aliruismn can be abused in this way? 
Babelfish’s MT sofeware ruris on several 
million doliacs of Digital computer hardware, 
hence the speed. Remember that many 
interme: enthusiasts (and professionals?) 
around the world could be using che service 
simuirancousl, The sofiware is provided by 
2 long-established company by the same of 
Sysiran (weowsystransaft.com). You can buy 
this software — Systran Professiona! —to.run 
on your PC. k’s currendy available in 
Windows 3.1.and 95,NT suurianis, but the Mac 
is (sadly) not catered for, You get the abiliry 
1 irarslate to and from various document. 


formats (HTML, Word, SGML, ec.) and the 


opporiunity £0 create vour own application- 
specific dictionaries, 

At a VAT-inclusive price of nearly £700 
from UK distributor Omega Firsi(0181 -116 
5215, or sales@omeganet.co.uk) it is racher 
expensive, however. What's mare, Systran 
Professional only handles English plus one 
other language — in other words, vou necd 
co buy soitwure for every language you want 
to iransiate. On the plus sicie, Svstran 
Professional is available in versions chat cater 
for Russian and Japanese — bath clifficul: 
languages thar Babelfish is not currently 
geared up to affer.dif you're into Japanese, 
Or want to be, then you should check our 
the lessons ac 
hopy/ewwwebshop.co,ukfapnindes hon). 

Systran stress thar software of this type is 
not intended as a replacement for 
professional language translators. it can help 
suchiworkers to become more productive, 
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however, Systran Professional is in use by 
many organisations, including Ford. Xerox, 
the European Union and the US Department 
of Defense. In many cases, it's used 10 
produce technical documentation i in 
niultiple linguages — noté, however, thar the 
appropriate specialised dictionaries have to 
be defined first, Systran do, however, sell 
these for-common professions, such as 
computerscience, aviation, chemistn,; 
physics and electronics. MT may be new to 
Alia Vista, but it’s nota new ide. During the 
19505, research on. MT started. Earty efforts 
concentrated on literal (wortt-for-word) 
translation, and didn’t employ any linguistic 
rules. By 1962, rhere were 48 working 
groups deeply invalved in the research anc 
developnicnt of MT. One of the largest MT 
projects in the 19605 was che Russiaiic- 
English development at Georzerown 
Universicy in the US; hardly surprising, 
bearing in mind the fact that the Cald War 
was in full swing at shat iime. 

One of the care staff of the Georgetown 
project was Hineuis: researcher Peter Toma 
Ph.D. In-[968, Dr. Tom established Systran. 
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Its firsi comract was to develop a Russi:atn-to- 
English MT for the US Airc Force. which was 
tested ar a USAF base in Ohio. Apparently 
the software is still in use, providing 
translations for the USAF's Foreien 
Téechnolosy Division; presumably it has been 
pericctically updated and recompilerl to 
work on successive generations of computer 
harchware! Systran was:also usect bv NASA 
curing the 19745 Apollo-Sovuz mission. 
Eventually, Svstfan was rewnnen in C and, as 
soon as PCS became sufficiently powerful. a 
Windows version was compiled. 

If you want MT on your PC, ini don’t 
wantto spend £700 on Systran, theére’s a 
shareware alternative, TO7setup.exe is 
‘Tolken?7, a Windows 3.1,96/NT progeam that 
can be downloaded irom the itp server 
aisrc.docicacuk. It banciles translation 
between various permutations of Engtish, 
Swedish, Spanish, Danish, Norvezi:n, 
French, Norwegian and German. Some 
languages are covered beter than others; 
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French and German docuntents were 
translated into English as gabbledezook, 
while some converted Swedish text-was 
quite readable, This is presumably because 
the program originates from Sweden! 
Tulken97 gives you the opportunity to add 
your own words to the dictionanes; these 
are quite small, presumubiy to keep the file 
download small 

Tolken 97 is not perfect,-but it's quite fast 
and should help vou to make ar least some 
sense oui of foreign-laneuape documents. 
Commercial alvernatives to Tolken9? include, 
Svsiran apart, Woric Transhkitor (also available 
from Omega First) and Telegraph. There are 
other shareware prognims out there on the 
Intemet including the wanderfulls-obscure 
thai.exe. a Winclaws-based Thai edizor and 
Thai-ta-German transistor! 
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Diary Dates 





Every possible effort hzs been made 

to ensure that infornation presented 
tere fS COMET priar to publication. 

To avoid disappointment due (o late 
changes of amendmenis, please contact 
ment organisations to confinn details. 


February 1998 


2 Feb. The Intemet And Tne Lew. 
fanchester Metropolitan University, 
hianchester Tei: (0172) 240 1871. 


6 Fett. Personal Communications In The 
2151 Century, IEE, Savoy Place, London. 
Tel: (O17 15 240 1874. 


41 ta 12 Feb, image Processing 
and Optic Technoipy, Nations} 
Frhibition Centre, Binningham. 
Tek (01822! Gi4671., 


12 Feb. Self Leaming Robots Seminar, 
IEE, Savoy Place, Lorxten. 
Tel: (0171) 240 1871. 


16 Feb, Serous Low Flying Colloquium, 
\EE, Savoy Place, Lontian. 
Yak, (OL 71) 240 1871. 


37 te 19 Feb. Video Forum, 
Wembley Exhibition Centre, London. 
Tet: (01273) £57860. 


22 to 25 Feb. Focus on, National 
Exnibition Cente, Binningham. 
Tet: (0481) 681 2615. 


March 1988 


3 ta 5 March, Integrating CADCAM, 
National Eshibitien Centre, Birmingham. 
72k (Q474) 388 2430. 


4 March. Dasign Of Digstat Callutar 
Hendses Cafloquium, IEE, Savoy Place, 
London, Tel: (0171) 240 1873. : 


4 Idarch. Bectronlc Aids For htictor 
Vehictes, IKE, Savoy Piece, Lendac. 
Tek (0174) 240 1871. 


11 (3.13 March, The Production Show, 
Business Design Centre, London. 
Jel: (0172) 505 8240. 


12 NMarch. MOBIUSING UK pic, Landon, 
Tel: (0174) 562 7650. 


17 ta 19 Merch. NEPCON Electronics, 
Nationa! Exhinition Centre, Binningham. 
Te}; (01892) 544027. 


13 to.2% March, Communication 
Stills Fair, Novotel, London, 
Tel: (01323) GESG7O. 


24 ta 26 March, Energy for industry, 
Ghympis, London. Tel: (01483) 790142. 
27 itamh. Women In Engineering, 
Lecture By Veronica Perkins Davis, 

IEE, Savoy Placa, London. 

Tei: {0171} 240 187L 


April 1998 


6 Apnl. Space Time Adapths Processing 


Cotquium, |EE, Savoy Place, London. 
Tel: {01713 240 1874. 


7 to Apri. Intranet EXPO, Obympig, 
London. Tel: (0181) 742 2828. 


20 April. Digital Fiters: An Enabling 
Technology Colloquium, IEE, Savoy. 
Place, Logon. Tel: (0271) 249 1871. 


27 Any to 1 May. Engincenng Lasers 
Exhititoen, Nationat Exhibition Centre, 
Riqningham. Tet: (047237) 768611, 


29. to 30 Anril. Windows Word 
[Intemational Data Group, Ballsbridge. 
Mublin. Fel: (01784) 210 240. 
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Please send ceiais af everns fx inctusion 
in ‘Disry Dates’ to: News Editor, 
Hectroncs and Beyond, FO, Box 3, 

Rays sigh, Essex S$6 LR ar e-mail to 

Sys addingtion@co compulink.co, uk, 


“would create the most powerful social and 


alongside the BBC, the ward's most powerful 


Tange of new services, The BRC will offer three 


together of broadcasting, telecommunieations and 
computing,” she said. 





What's On? 


UK Could Lead Way in 
Preventing Growth of 


‘information Poor’ 


The UK could show the world the way.1o bridge 
the divide berween the information rich and the 
information poor; a divide which could hold back 
national economies and impoverish society 
according to the. BBC:Director of Policy and - 
Planning, Patricia Hodgson. 

Speaking in Luxembourg at the end of last vear; 
on behalf of Europe's Public Service Broadcasters, 
to European Ministers of Culnire, Patricia 
Hodgson, said the coming together of television, 
telecommunications and coniputer services 





‘F 


economic driver of the next century 
Bui achieving the true ‘information society’, 

with considerable economic and social benefits for 

each nation, would depend on broadcasters 

spreading its benefits beyond the better oifta the; 

population as 2 whole. : 
Britain, she arguecl, could show the war. in 

Britain, commercial operators are working 


public service broadcaster, to launch a formidable 


new channels, BBC News 24; BBC Choice and 
BBC Leaming. with a link (6 interactive anc online 
services (0 Support thase programmes. 

“Within ten years we believe that three quarters 
of UK aucliences will have chosen 1o switch Lo 
digital systems.” Ar that point, she says, planning 
io switch off analogue becomes real, with all the 
econontic benefits that follow fron) new uses of 


that spectrum. Young Electronic Designer 
She said, “Jexz and pictures, will draw a wider Awards Head North to “ 
publit in via favourité programmes in the comfort: Celebrate Birth of Comp uting 


of their homes. The television set can bring : This year’s Young Electronic Designer Award 
tailofmade information and leaming, as well as : (EDA) presentations are to be held in 
réal choice in entertainment and the aris, into > Manchestér on June 29 as part of the celebrations 
every home. : marking the fiftteth anniversary of the world's first 
“Free-ic-air senices will help prevent a divide ; programmable conputer. 
opening up between the information rich andthe :. Sponsored in 1998 by Cable and Wireless an the 
information poor, a divide which could hold back Enstituzre of Electrical Engineers (LEE), the Young 
national economies and impoverish societies.” Eleccronic Designer Awards, are presented 
She said new services needed new delivery annually to Students in three age groups between 
SYSIGIMS but thar content vould determine their : {2 {to 23 tor: the dey elopment of itil electronics 
success. Pay-TV operators, she said, were investing | based system or devices which meets an Lae lay 
in digital delivery systems and infrastructure. “Bur _,:- need. Prizes include cash awards up to £2,590, 
good free-to-air services must drive take-up and =; Equipment, certificaces and trophies. 
provide real value for all, nor just hi-tech 1998 YEDA finalists’ projects will be displayed 


enthusiasts and those who can afford to pay;* i and judged at The: Muséum of Science and | 
She said public service broadcasters would play — Industry, on Sunday 28 and Monday 29 june 1996, 


: alongside a working replica of the original 
a vital role, encoursping take up with new services: o = 
Ee P cK“: Manchester programmable computer. 


that extended choice beyond fight enterainment, in 1997, winning ences included a device to 


5 : ; : ‘ : ; : : oh | ae 
portand programmes bought in fromabroadon : eqabte scuba divers to communication under 
which new commercial services so often : 


water, a domestic. alarm system to let deaf peopte 

depended. know if the celephonce of door bell is ringing, 4 

“The neiworks hold the key to the popular device to fir 19 domestic irons to prevent clothes. 
switch to digital, and s6 to the final coming being bumt, bicycle safety lights and a device to 
: Getect if electric fences are switched on or off 
: Entry forms-for 1998 are new available and must 
be retumed by 1 March 1998. Student projects 
have 10 be developed to working prototypes in 
time for regional judging in Anril. Further 
development can iake place before the national 
final in June. 

Contaci: The Young Electronic Designer Award 
Trust, Tel: (01798) 874767. 
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Action was needed, she saicl, to avoid a division 
in Europe berween the ‘haves’ and ‘have-nots’; 
berveen those who could afford to buv new 
services or worked with new technology, and the 
Test, Who would remain ‘information poor’. 

For further details, check: wow. bbe.co.uk. 

Cantact: BBC, Tel: (6181-743 8060. 
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Commission President 
Announces Winners of 
the European IT Prize 


Speaking at the European Information 
Technology Conference (EITC’97) at the end 
of last year, the president of the European 
Commission, Jacques Santer today 
announced the names of the three prize 
winners of the European Information 
Technology (IT) Prize. ‘The three winners are: 


Applied Spectral Imaging 
(vow. spectral-imaging.com) based in 
Israel, for its SpectraCube, combining 
spectroscopy and normal imaging to 
provide, for example, more effective 
diagnosis and treatment of cancer. 


LC] Computer Group 


(waw.lcigraup,com) based in the 
Netherlands, for its SMARTpen, a ball-point 
pen that incorporates biometric sensors to 
alow secure authentication of signarures. 


Hyperwave 


(we. hyperwave.de), based in Germany, for 
its Hyperwave Information Server, a new 
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approach io Web server technology. 

At the awards ceremony at the Brussels 
Congress Centre, President Sancer 
presented each Grand Prize’ Winner with a 
specially sculpted! trophy, rozether with an 
award of £140,000. 

Congratulating the Grand Prize Winners, 
Presideni Santer said, “Today, knowledge, 
and innovation based an knowledge, is the 
key source for jobs within whar we call the 
information sociesw: To make the most af 
Gur Innovutive falent, however, we need 
entrepreneurship and dynamism. These 
prizes give recognition to companies who 
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display exactly that entrepreneurial spirit”. 
The Grand Prize Winners were selected 
from a shoni lisc of 25 Winners by an 
independent Executive Jury appointed by 
Eure-CASE and chaired by Dr Bjaen 
Svedberg, chairman of Ericsson and 
Chairman of the Royal Swedish Academy of 
Engineering Sciences. Each Winner 
company received a prize of £3,450. 
Organised jointly by the Espric 
propramme ancl European Council of 
Applied Sciences anc! Engineering (Euro- 
CASE), the European Information 
Technology Prize is now in its third year. Its 
abjective is 10 provide recognition 1o 


: innovative ET products with exceflent 


marker porential. Winners must 
demonstrate creativity and pood business 
sense in using information technology a 
generate growth an employmen:. This year 
the competition atrracted more than 300 
entries from companies in 26 European 
countries as well as from [sraei. 
For further details, check: wav. it-prize.org. 
Contract: European Commission, 
Tel: +32 2 256 65 49. 
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Ray Marston looks at anti-bur gla “y? 
and burglar alarm principles in this 
month’s episode of the series. 


he best known and most 

widely used type of 

electronic security unit is 
the ‘burglar’ akirrn, which is 
designed to detect burgkirs 
attempting to break into 
protected premises, but less 
authorised individuals roam 
freely within chose premises 
ancl to easily enter or leave their 
perimeter zones. To be really 
effective, burglar alarms must 
be used in conjunction with 
various physical defences/ 
deperrents and with relizble 
Jocks, Jatches, and security 
windows, and their sensors and 
sirens must be Javated io give 
the best possible secunty to the 
individual premises that are 
being protected. Note that the 
main aim of an ani-burelary 
security system is iat af 
deterring potential hurgiars 
from even teying:to break into 
the defendecl premises; the 
burglar alarm is simply 2 back- 
up to that systern and is thus of 
value only ifthe main deterrent: 
security system fails in its task, 

To.get the best value from . 

any burghir dlanm the user must 
first Itarn the basic panciples of 
2nti-burghiey protection, anc 
must then use that knowledge 
to convert the basic burglar 
alarm into a device that gives a 
performance iat is tailorecLio 
suit some specific security 
applicauion. This month's 
episode of the series \gives a 
concise oudine of these various 
principles; next month's 
episode will show a variety of 
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Bock garden. 
with flower beds, 
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pnictical built-it-youself 
damestic-type burglar alarm 
and accessory circuits. 


Anti-Burglary 
Basics 
The Burglar 


A burelar is a person who 
forcibly eniers houses Or ather 
premises with the intentian of 
theif. ‘to be burgled is a vile 
experience. At Best, the burglar 
may be a professional who will 
enter your home and steal 
many of your perenal 
possessions. some of which will 
Have 2 sentimental value far in 
excess of their insured 
monetary cost; the next clay 
that same burglar will probably 
sell chose precious goods fora 
irivial amount of money, anc 
ihen po and rob someone else 
AL worst, your burglar may be a 
demented amateur who enters 
your hame with a heart full of 
hate, intent on stealing your 
cash and destroying or 
desecmiting everything cise; he 
will slash your fummicure: and 


Sack garden. 


shrebs, lawns 
and poiths 


Slde fence 
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front garden 


Side wall 
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clothes, urinare on your 
bedding, smear excrement and 
paint on your walls, and try to 


smash or bur eventhing else; 


this cype of burglary is so 
repulsive chat many victims 
never recover fram the 
psychological damare caused 
hy che experience. 

Your vulnerability to burglary 
is greatly influenced! by the 
location and nature of the 
premises in which vou live or 
work, and by tre security 
precautions that you take to 
protect those premises. In all 
ativanced Wester countries, 
annual burelary totals are 
proportinnal t9 national 
poenularion figures and are 
typified by those of the UR, 
which has 2 total population of 
about 36,600,000. In the UK, 
the annual totl of burglaries in 
the ten years up ta 1997 
averagedt about $00,000, of 
which approximately 400,000 
were domestic burglaries. OF 
these domestic incidens, 
almosi three quarters involved 
actual phivsical forced enin; and 
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Figure i. Diagram showing the outer border defence zones of typical UK-styie mid-terrace and 
semi-detached houses (see text). 
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Wall and shrubbery height limited 
to @ mMoximum GF 1.3 metres 


more than 2 quarter were walk- 
in burgtanes in which the 
intruder entered the premises 
via an unlocked door or 
window or Gn a small number 
of cases) By using a carelessly 
hidden spare Iront cloor kev. 

For security purposes, ail 
private premises can be 
revarnted as defensible 
fortresses (houses or other 
buildings) that are surrounded 
by defensible ourer barder 
zones (private land, with outer 
fences and hedges, ete:). No 
burglar can reach your private 
fortress without first passing 
through at least ane of its outer 
border zones, which thus fonn 
vour ficst and most imporiant 
and-burélary defence areas; if 
yOu ise these areas sensible, 
you will deter most burglars 
from even trying to break into 
your house. Figure 1 :unct the 
NEXE [WO Major sections of text 
help itlustrate some af the basic 
defence principles af these 
areas, specifically applied to 
medium-sized houses of the 
types found in many suburban 
areas in the UK. 
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Time—switch opercied 
house lignting 


- Get te—ociivoted 
‘opening gate =" 
Sound generatar 


Frontc! herder {wall} of property 


Front Outer Border 
Defence Zones 


Most burglars make an 
unobtrusive visual study of a 
building by walking or driving 
casually past it to determine 
whether or not it seems an easy 
ora notworth-the-risk target 
for burglary. Their main aim is 
to gei into and our of the 
premises unobirusively, and 
they thus like houses thar have 
their front gardens enclased by 
high shrubs or hushes, or are 
shrouded in darkness at nigel, 
and seem to be unoccupied and 
to have no obvious anti-burglary 
protection. Most potential 
burglars can be scared olf by 
taking simple precautions such 
as firing the building with ume 
switches that auroniatically 
operate hause lights at various 
times, or by leaving a radio 
switched on when the house is 
empty or by fitting a real or 
dummy alarm bell housing to 
the frontof the house. 

If burglars decide to attack a 
house fom the front, chery 
usually enter che garden via the 
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baohy trap 


= front gcte oor 

front gate and then try to enter 

the house by the front door or 

— if the house has a side 

entrance ~— by forcing the-sicte 

gate and then entering the 
house from the rear. Burgiars 

know that some people hide a 

spare front door key in or near 

the porch when they leave che 
house, anc hurglars often make 

a quick search for such a key. 

You can ake 2dvantage of this 

faci by making a simple ‘false 

key’ booby trap that activates a 

selElaiching alarm if a duramy 

key or some other object is 

briefly moved. Thus, basic rules 
for protecting the house against 
frontat attack. are as fallows, ancl 

are illustrated in Figures 2 anc 3: 

1 Limit all front garden 
Shrubbery to a maximum 
height of 1.3 metres. 

@ Uf your house front is poorly 
litat night, ficit withan , 
automatic PIR-activaced porch 
lighting system. 

3 If your front gate is a self 
closing type; fit it with 2 
device that generates 2 
distinctive sound as the gare 
§ Opened. 


unit 
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Figure 2. Diagram-showing 
various burglar deterrents 
used in the front outer 
border zone of a seml- 
detached house. 
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4 If your [ront porch is not 


fitted with automatic PIR- 
activated lighting, place a 
hidden pressure mar switch 
in the porch anc! use It to 
activate a bell or other 
warming device when anyone 
reads on it. 


— § Deter burglars by fitting a real 


or dunimy alarm bell box to 
the front of the house, by 
fitting the house with time- 
switch operatect lighting, and 
by leaving a radio turned on 
when the hause is unoccupied. 


6 fit a simple *falke key’ hoagby 


trap in the porch area. 


7 If you have a side. entrance, fit 


it with 2 rabust and Jockable 
gate at its house-font enct. Fit 
the side enurance with some 
type of intrusion-detectine 
warm device that will activate 
iFany unauthorized person 
enters the side entrince 
(even if they do so by 
climbing the gare}, but will 
not he activated by cars, etc, 
Rouse side entrances have a 
typical lene of about 10 
metres and are best defended 





Figure 3. 
Diagram 
showing 
hasic 
arrangement 
of an IR 
ight-beam 
side 
entrance 
defence 
system. 


by a PIR afar fitted with a 

‘corridor’ (ype of lens, or by 

an IR dual ‘Wieht bean’ alarm 

of the type described in Part 

5 af chis series; Figure 3 

shows the basic arrangement 

of a suitable 2-beani IR light 
beam alarm system. 

In Figure 3 the IR cual-beam 
rransnuter (Tx) is fixect to the 
side gate, near its ‘fence’ edge. 
and is aimed diagonally along 
the leneth of the sice entrance, 
at a height of about I metre, 
cowards the IR receiver (Rx) 
unit, which is fixed tothe . 
house wall at the far end of the. 
entrince. Thus, the beam's Tx 
to .Rx contact will be broken if 
the gare is opened, or if any 
adult person moves alone the 
side entrance when the gate is 
closed. 


Rear Outer Border 
Defence Zones 


Three quarters of all house 
break-ins occur at the back of 
the home (where the burglar is 
least likeiy to he seen), usually 
via a Window: To reach the 
house, the burglar must cross 
the garden and patio areas, ancl 
usually reaches these by 
climbing a back or side fence or 
vin 2 side entrance; homes with 
rear access Via a shared passage 
or driveway are very vulnerable 
to this type of break-in. Once a 
burglar has entered one garden 
he can éasily gain access to 
adjacent houses by climbing 
over their side fences, 
somelimes breaking into several 
houses or their sheds ar 
garages ina short space of time. 
Thus, basic rules for protecting 
homes against attack from the 
rear are as follows, and in some 
cases are iliustrated in Figure 4: 
1 Burgiars treat garden sheds 
and garages as valuable 
sources of roofs and 
equipment for the break-in 
and for later sale, and often 


10 metres 


Smail side 
window 


Line of IR beom 
{1 metre obove ground level) 





Figure 4. Diagram showing 
various burglar deterrents 
used in the rear border zone 
of a semi-detached house. 
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break into them before 

attackine the actual house. 

Thus, alwavs fit your shed 

and garage with a simple 

bartery-powered bureiar 

alanm that activates a laud 

: «=»: Siren. and a light strobe if not 

>: = ¢lisabled (via a secret switch) 

: within about 20 seconds of 

: = Opening the shed/garage doxor. 

2 if vou keep a ladder in the 
rear delenve area, wire it toa 
simple ‘logp" alarm, so that 
the alarm sounds if the 
ladder is forcibly moved. 

3 [f your home: has rear access 
via a passage or driveway, 
protect the top of your back 
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light beonms,3 metre absve 
ground level is 
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Gorden shed with 
simple burglar alarm 
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Front boy 
windows 


PIR movement datecter 
pratecis most of the hall 
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DINING 
ROOM 
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under corpet gives extra 
protection to cloak room, 
kitchenlounge ond hall 
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PIR movement detector 
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Figure S. Ground fioor plan of a sami-detached house, showing suttable 


positions for anti-burgiary defences. 


fenceAval) with harbed wire 
or in sonmie other way. 

4 It is nor practical to protect 
side fences against a burglar 
who wants to climb over 
them. Usually, however, the 
burglar is climbing them to 
reach the back of your house 
via the patio area, which can 
easily be protected via a PIR- 
activated Nookl-lightAlarm 
unic or an IR light-beam alarm 
unit that is aimed alone the 
back of the house a metre or 
so above ground tevel, as 
shown in Figure 4, Ifan IR 
light-beam is used, it must be 
positioned so thatitsbeamcan i 
not be praker by carelessh” 
placed patio furniture or by 
growing shrubben: 

& Sometimes the burglar may 
climb your garden fences to 
reach an adjacent property. 
YOu can detect his type of 
intrusion with sn ER ligiit-beam 
alarm unit that is aimed alang 
the tength of the garcen, 
bemveen the house and the 
garden siicd (see Figure 4). 
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6 [f your house has + shared 
side entrance that leads to a 
pair of pariges, mount a : 
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(with a built-in flashing LED 
that is powered [rom a 
remote battery) in 2 hard-to- 
reach position on the apex of 


Figure 6, Block 
diagram of a basic 
burglar alarm 
systam. 
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the garages, aiming it along 
the entrance so iat it is 
clearh: visible from the street, 
as a burelar deterrent. 


Front-Door 
Robbers 


The easiest way to get into 
someone's house is to simply 
knock on.its front door and, 
when it opens, 2ither barge or 
trick your way into rhe 
premises. Small-time crooks 
(including small children) often 
use the latter technique to carry 
Our pétty robberies, typically 
arriving 2s a pair and getting 
inzo the house on a flimsy 
pretext such as using your 
*phone ta make an emergency 
call, or asking for a glass of 
water, etc. One of the pair then 
keeps you busy with idle chit- 
chat while the other person 
searches the house for jaose 
cash and trinkets: The basic 
rules for protecting yourself 
against this type of robbery are 
as follows: 

£ Fit your front doar with a 
security chain, and never 
unhook it untess you are sure 
it is safe 10 do so. 

2 Buy 2 fixed or mobile sei£ 
latching panic-hutton alarm, 
and keep vour finger on its 
button whenever you open 
the front door to 4 stranger. 

3 Never allow anyone (including 
children) into your house 
unless you are absolutely sure 
iz 5 safe to do So. 

4 Never, under any circumstinces, 
allow two or more strangers 
(particulary innocent jaoking 
children) into your hause at 
the same time. 

5 Never, ever, under any 
circumstances, leave a total 
stranger dlone in any part of 
your house; if they have the 
inmpertinence to ask to be left 
alone (to make a ‘private’ 
telephone cali}, immediately 
order them to leave the 
house and then inform ihe 
local potice. 


The House 


If the would-be burglar has 
successfully passed through 
your buiiding’s outer border 
defence zones, he will now start 
to de physical and costly 
damage to the actual buifding 
by erying to break inte it. His 
chances of breaking in are 
reducerl (but the cost of the 
inilictedl damape is increased) if 
the house is fitted with strong 
outer doors with robust 
locksfatches, and with double- 
glazed selflocking windows. 
You can pready reduce the 
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Figure 7. 

Typical basic form of a 
modem burgtar alarm 
control unit and tts 
control panel. 


crook’s chances of committing 
a successful burglary by fitting 
the house (or ather huilding) 
with a properly designed 
burglar alarm system, 

Any bulicing can. for crime 
prevention purposes, be 
reparded 28 4 box thar forms an 
enclosing perimeter around a 
number of inserconnected 
compartments, This ‘bax’ is the 
shell of she building, and 
contains walls, floors, ceilings, 
doors and windews. lo commit 
any crime within the building, 
the intruder must first break 
through this shell, which thus 
forms the owner's first line of 
house defence. In most houses, 
the most vulnerable parts of the 
shell arc its doors and windows, 
but ceilings are also vulnecable 
(often via a trap door and Joft 
space) in someé top-floor flac 
and apartments and in many 
commercial buiklings. 

Once a0 intruder has entered 
the huildiny, he can move from 
one room or compartunent to 
the next only along. paths that 
are: predetermined by the 
layout of internal doors and 
passages. In moving from one 
compartment to the next he 
must eacvitably pass over or 
through certain spots or areas 
in the building, as is made clear 
in Figure $5, which shows the 
ground-floor plan of:a medium- 
sized house, tagether with 
suitable positions for anti- 
burglary devices/scnsors such as 
PIR movement detectors, 
pressure nut switches, and 
reec-and-magnet ‘conrict® 
switches, 
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Thus, if an intruder breaks 
into this house via the kitchen 
(which has its outer door 
protected by a reed-and-magnet 
CONEACt switch), or via the 
downstairs cloak room (via the 
side wintiow), he can oniy 
reach ehe rest of the house by 
entering the hall, which is well 
protected by a hidden pressure 
mat switch and by a PIR 
movemeni cletector, which also 
protects the front dour and 
moss Of the stairway. The entire 
lounge is well protected by 
another PIR unit, which is 
aimed away from direct sunlight 
(2 common cause of false 
alarms in PLR units) bur will 
respond instaniy if anyone 
enters the room vis its main 
door or its patio doors. The 
dining-roxom is not individually 
protected, since it can only be 
accessed by its doorway (which 
is protected by the hall’s PIR 
unit}, Or via its bay window, 
which Gf the windows are 
clearly visible trom the street) is 
avery unlikely artack point. 
Thus, the estire ground floor of 
this house is adequately 
oroatected by just two PIR units 
and mo detector switches. The 
upper ioor can be prorected 
with simiijar simplicin. 

Note in Figure 5 that the 
burglar alanm's main control 
panel is situated! i the hall, 
where it can he conveniently 
operated (via 2 security key} on 
entering or leaving the house, 
or poor te going up che stairs 
(to go to bed), or immeciiately 
after coming down the stairs 
(after petting our of bed). 

The basic operating details of 
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the burglar alarni system and 
its control panel are described 
in the next major section of 
this article. 


Burglar Alarm 
Basics 


The Burglar Alarm 
System 


Most modern domestic burglar 
alarm systems consist ofa 
number of switched-ourput 
intrusion sensors (cantaict 
switches and PIR units, ec.) 
anda ‘panic’ button, which 
have their outputs coupled to 
the inputs of a master control 
unit that processes the received 
Signals and — when appropriate 
— activites # built-in medium- 
power audible alacm and can — 
if required — also activate a 
high-power external siren or 
bell. The burglur alarm system's 
biock diagram thus takes the 
basic form shown in Figure 6. 

Note in Figure 6 that the 
alarm sensors are aminged in 
blocks or groups, each of which 
is allocated 2 specific zone" 
input connection point on the 
main control unit. The basic 
idea here is to divide your 
property inta a number of 
distinct defence zones, cach of 
which can cover anv desired 
area and can have its defences 
enabied or disabled via the 
Master contra! unit's control 
panel. Suppose that the house 
shown in Figures 1 to 5 is 
divided up into the inllowing 
four defence zones: 

7one 1 = Externai defences 
(shed, sicic-cntrance, patio and 


prarciers). 
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Zone 2 = Entire upper floor 
of the house, 

Zone 3 = The ground floor, 
except the lounge anc the hall 
pressure mat. 

Zone 4 = The lounge and the 
hall pressure oat 

With this dcfence system, 
superb round-the-clock anti- 
burglary protection can be 
ebtained by switching the zones 
i} the following ways, to stlit 
the following circumstances: 

When the house is empty, all 
four Zones should be enshtec, 
thus giving toral proiection. 
When the house is occupied 
during normal daylight hours 
but the ganten area is unusert, 


only Zone 1 should be enabled. 
lf only the garden and ground 


Noor are in use, only Zone 2 


should be enalstec. In the 


evening. if only the lounge is in 
use, Zones I, 2 and 3 should all 
he enabled, thus protecting the 
occupier against the oppormnist 


burglar who sneaks into the 


building while the family is 
watching TV in the evening 
(almost a quarter of 2!1 
domestic burgiaries occur when 
the house is occupied, with rhe 
occupiers either watching TV or 
asleep in bed}. At nighz, when 
only the upper floor of the 
house is occupied, Zones 1, 3 
and 4 should all be enabled. 
Note that che ‘panic’ button is 
normally enabled even when all 
four Zones are disahled, thus 
Biving the owner non-stop 
Prorection agains: thugs, 


Entry/Exit Delay 


in the basic type of systeni 
described above, the Zone 1, 2 
and -i defence circuitry sounds 
an alarm instandy if'an intnssion 
is detected, but the Zone 3 
deience circuitry (which 
defends the front door 
entry/exit and control panel 
areas) has built-in ‘entrv/exir’ 
operating delays of about 45 


; seconds, thus giving the 


system's kev-holder limited 
freedom to pass through the 
Zone 3 defence area (to enter 
or leave the house or ta 
opcrate rhe contrat pines) 
without sounding the alarm. 
This delay action is such that, 
when the owner enables Zone 3 
viz a key switch prior cto leaving 
the house or going to bed, the 
Zone does not become active 
until the enc of the-45 second 
‘exit delay’ period; when the 
owner later passes through 
Zone 3 again to deactivace the 
alarm via the key switch, the 
Zone’s sensors instantly detect 


: the intrusion and activates 2 


lowevel ‘waming” bleeper, but 
only activate the nvain siren if 
the owner fails to reset the 


= ot 


alarm (via the key switch) by 
the end of the-45 second 7enuy* 
delay period. Thus, the 

enin exit delay facility gives the 
key holder reasonals!y freedom 
10 move abaur the house 
without activating the oain . 
siren, but gives full protection 
aginst unwanted intruders who 
dio nat have a suitable key. 


The Main Control 
Unit/Panel 


‘the main conmol unit is the 
effective ‘heart’ of the burglar 
alarm system, ara! can be 
managed via a contro! panel. In 
simple units, the panel ensbies 
the unit's main functions to be 
selected via. 2 4-way master key 
switch (usually marked TEST, 
OFF, ON, andi RESET). Most 
mexlem control units take thie 
basic form shown in Figure 7 
and are powered from the 
domestic AC power lines via a 
buile-in DC PSU that also 
provides an auxiliary DC power 
output, The control unit should 
ideally also have a built-in 
rechargeable battery that is 
narmaily mickie-charged by the 
PSU but takes over the PSL's 
main fanctions if the AC supply 
fails or is deliberately interrupted. 

Modern conmel units usually 
have # built-in medium-power 
siren, plus a facilicy for 
activating a high-power extemal 
siren; ideally, the external siren 
should (t0 minimise the 
chances of generating publicly 
annoying false alarms} not 
activate until at feast 30 seconds 
after the built-in siren his 
activated, and must (to conform 
t0 local noise control regulations) 
wun OFF automatically after a 
maximum period of about 15 
rainutes. Most units also have a 
built-in ‘tamper’ switch rhat 
(except when the master key is 
set to the TEST or RESET 
positions) activates the built-in 
selffarching siren if the unit's 
case is opened. 

The unit's control panel 
usually takes the basic form 
shown in Figure 7, but in 
practice often uses electronic 
kev (rather than electro- 
mechanical} conirol switchine. 
In this diagram, key-opertied 
switch $& selects che units main 
functions, and togule switches 
5? to. $5 allow individual 
defence zonés to be enabled or 
disabled. When $1 is set to the 
TEST position, the unit's 
tamper switch and the external 
alarn are disabled, and the 
internal alarm operates in che 
non-tatching mode. When $1 is 
set io the ON positions, the 
system is fully active and ithe 
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internal alarm operates in the 
sel-latching mode, When $1 is 
set 70 OFF, all four sensor zones 
are disabled, but ihe selé 
tatchizg: PANEC facility is fully 
active, If che alarm is activared 
in the selflarching made, the 
Marm.can only be cemed off by 
first removing the causc of 
acdvation and then unlatching 
the alann by moving SI to the 
RESET position. 

{in traditional hard-wired 
#lunm systems, the sensors that 
connect 10 the-alarm’s various 
‘Zone input points usually take 
the effective forms of contact 
switches, which can easily be 


enabled or disabled by the S2 to 


S3 togzle switches shown in 
Figure 7. Figure 8 shows the 
connections for tuming 
individual sections of the alarm 
sensor network on or off. 
Senles-connected n.c. sensor 
fepworks can be enubled or 
disabled by wiring them in 
parallel with $2, as shown in 
figure &(a); the sensors are 
enabled when $2 is open, and 
ave disabled when §2 is closed. 
Parallebconnected n.o. sensor 
nenworks can be enabled'and 
disabled by wiring them in 
series with $2. as shown in 


Figure &. 
Method of 
enabling and 
disabling 
sensors 
switches via $2; 
{a} se@rias- 
connected, n.¢,, 
{b) paraltet- 
connected, n.o. 
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Figure &(D}; the sensors are 
enabled when $1 is clased. anc! 
are disabled when $1 is open. 


The External 
Siren/Alarm 


The medium-power siren built 
into most modem cantral units 
usuully drives an efficient piczo- 
electric ourpue transducer and 
operates at 2 fairly high audio 
frequency (vpically L5SkHz to 
4kHz): this cvpe of siren fioocls 
the house with sound, duc such 
sound attenuates rapidly with 
diszunce. Sirens designed for 
extemaliuse normally use an 
eHiicient hom-type toudspeaker 
as their ourpur transtlucerand 
tvpically operate in the 800Hz 
to 1.2kHz audio range, which 


offers good long-distance 


acoustic coverage. Both nypes of 
stren normally generate an 
attention-grabbinge muiti-cone 
(pulsed. warbled, ar swept) 
sound, rather than a ireseme 
monotone sound. 

External sirens are usuall: 
enclosed in a weather-proof 
bell-type alarm box that is 
screwed to the house fons; the 
box often incorporates a 
flashing alarm beacon that 
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Figure 9. lock diagram of a high-quality external siren unit. 
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activates at the same time as che 
siren. Low-cost units of this rpe 
are usually powered, via 3 multi? 
cored cable, fram the auxiliary 
power output terminals of the 
main control unit, and can be 
disabled by simply severing the 
power cable, which musi thus 
be protected by burving it in 
brickwork, etc. High-quality 
extemal siren units, on che 
other. hand, are sclF powered 


and tamper proof, and should 


(to conform to current clesign 
Stantlards) meet the following 
basic design specifications: 

4 The siren must be powered 
by an internal rechargeable 
battery that is auromaticalhy: 
tnekle charged in some way 
and has enough capicity 10 
provide at least 4 hours of 
COnUNUDLUS alan Operation. 

2 The unit must be desiened so 
thac che alarm is not triggered 
by a rempociry feilure in the 
trickie charging system, burt 
will treger if activated! by che 
main contro) ufiit or if the 
unit's main feed cable is cur 

3 The box must incorporate 
tamper switches that 
automatically activate the 
alarm if the box’s cover is 
removed, or if the complete 


Rechergecble 
battery 


ttulti—tons 
siren 
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unit is farcihly removec! from 
its fixing point (the wall). 

4 The unit must incorporate a 
timine mechanism that 
zuiomatically resets che siren 
(but nat necessarily the 
beacon) after (typically) nor 
more that 15 minutes of 
continuous Opemtion. 
Figure 9 shaws the block 

diageam of a high-<guatity — - 
extemal siren unit that is 
powered by a built-in barterv 
that is wickle charged via the 
conirol unit's auxitiary DC 
output tenninals. This svstem 
is designed so that the control 
unit’s ‘alarm’ output is 
connected to the siren unit's 
input via n.c. switch 51, which 
is looyewired in series with the 
siren unit's two built-in n.c. 
tamper switches; one of these 
{$2) is connected to the unii’s 
box cover and opens if the 
cover is removed; the ather 
(33) is connected to the unit's 
back plate and apeéns if the unit 
is pulled away from the wall. 
Thus, the siren activates if $1 
opens, or if the main fecd cable 
is cur, or if the box cover is 
removed, or if the unit's back 
nlite is torn from the wall. If 
any of these conditions occur, 
the unit's built-in light strobe. 
activates for the curation of the 
0.¢. condition (or until the - 
battery is exhausted), but the 
multi-tone siren (which is 
conirolled by a.15-minute auto- 
timer anc control lagic) 
ACUSaIes 25 soon as the o.c. 
condition occurs but resets 
again when the o.c. condition 
ends or — if the o.c. condition 
persisis — afier a maxdgmum of 
15-minutes. 


Wired versus 
wireless alarm 
systems 


Modern commercial burglar 
alanm systems are usually 
microcontroller based, use a 
keypad type of control panel, 
and incorporate an event. 
reconter that — if a break-in 
occurs — records the precise 
order in which the various 
defence zanes are invaded. 
Such systems come in rwo 
basic types, being either: ‘wirec|’ 
Or ‘svireless’ systems. In wired 
systeihs, ail zone sensors (PIR 
movement detecaars, contact 
switches, etc.) are cable wired 
to the main control unit, which 
in turn is wired to the extemal! 
siren unit; such units are time 
consuming and (since they use 
lots of interconnection cable) 
messy to install. In wireless 
systems, all major zone sensors 
incorporate 2 wireless Tx unit 
that communicates (via a 
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SYSTEM CODE. 


Reed—ond—mecnet 
Tae) 


window switch 


Reed—and—meenet 
dear switch (n.c.} 


Window Toi 
*switch* (n:c_} 


Pressure mat 


{ri a le switch, etc. 


OY 


codex 418MMHz or 458MHz RE 
signal) with a matching 
wireless Rx unit that is built 
into the niain con) unit: the 
Tx unit signals co the Rx unit if 
an alarm, tamper, or low- 
battery condition occurs; such 
SYSIEINS dre very easy and clean 
to install, but are considerably 
more expensive that normal 
wired systems. 

Ali damestic wireless systems 
are provided witha key-ioh 
sivle Tx unit that can be used 
to remotely set or unset the 
main alacm unit and to act asa 
‘panic’ switch that can 
remotely activate the alarm 
siren at any lime. Sensor units 
such as contact and PIR 
transmitters are buttery 
powered (usually by a PP4 type 
hatter) and — in approved 
desions — give ar least six 
month of continuous 
Operation per battery charge. 
Such units are permanentiy 
active, Can Lransmil pre- 
settable icentification codes, 
have 2 built-in tamper switch 
that initiates a full alarm 
condition if the unit is Hegally 
opened, have a low-voltage 
detector thar warns of 2 failing 
battery condition, and 
incorporare sophisticated 
encerey-saving circuiury that 

greatly extends battery life: PIR 
units, ‘for ext Scumnple, transmit 2 
brief alarm signal as soon as an 
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Figure 10. Block of ten 
miniature switches buitt 
Into each wireless sensor 
used in a low-cost 
wireless burgiar alarm, to 
match the sensor’s Tx 
‘system’ and ‘zone’ coding 
to that used in the central 
unit's wireless Rx section. 





Figure 14, 
Example 
of three 

n.c. sensor 
switches 
loop-wired 
to the 

input of a 

single wireless 
‘contact’ 
sensor unit. 


Viretess 
"“contect’ 
Sensor unit 





ac. output ta 
input of wireless 
“contact” sensor 
unit 


Figure 12. Simple 
adaptor circuit can 
be usec to activate a 
wireless contact 
sensor unit via an 
fl.o. Switch such asa 
pressure mat type, 





inicusion is derected, but shen 
automatically go into a 
(ypically) 60 second shut- 
down mode before becoming. 
active again: this technique 
conserves power when 2 
defended area is in nana} 
‘zone off” use, but gives an 
instant intrusion warning if the 
zone is alarnm-active. 
Domestiicaype wireless alarm 
systems vary greatly in price 
and performance, The cheaper 
systems usually provide a ictal 
of 256 possible identification 
codes and only four sensor 
defence zones. to which the 
sensors can be individually 
matched by 2 built-in btock of 
(én miniature switches 
arranged as shown in Figure 10. 
Here, switches 1 to 8 enable 
the sensor unit's Bit Tx 
‘systenl’ cade to be matched to 
that used by the system's RX 
unit Gvhich can be pre-set by 
the owner), and ‘switches 9 and 
19 are used to allocate a 2-bit 
‘zone’ number to the sensor. At 
the other end of the price 
scale, some systems offer 10- or 
12-bit identification codes,.and 
up to 16 defence zones 
ficfentified by a -Hbit ‘zane’ ence). 
Note that, in wireless 
systems, the main control unit 
identifies individual sensors 
purely by their zone codes. 


: Thus, if 2 sensor in (say) Zone 


3 transntits 3 low-batrery- 
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voltage warning, the unit's 
cantral pare! will display the. 
fact; if only one sensor carries: 
the Zone 3 code, the awner 
can quickly identify this 
particular unit and change its 
banery, burt if several sensars 
carry the same coxic the fauir 
cain onty by maced by 
individually testing all of the 
Zone 3 sensor batteries. 

Also note that wireless 
‘contact’ sensors usually 
acavare only when an n.c. 
input switch opens for a period 
of at tease 200ms (iis 
technique minimising the 
chances of false alarming due 
to transient switching or signal 
pick-up); such sensors can be 
used with any desired number 
of n.c. senser switches (reed- 
and-magnet switches, window 
foil, etc.) that are loop wired in 
the basic manner shown in 
Figure 11; they can ror be 
directiy used with pressure:mat 
switches, which are no. devices. 

Figure 12 shows a simple 
relay-based adaptor circuit that 
can be used to activate a 
Wireless contact sensor unit via 
2 pressure mat switch or any 
other n.o. type of switch (or by 
any desired number of paralfet- 
connected n.o. switches). Here, 
12V relay RLA has @ coil 
resistance of ac least 270R, and 
has one-sct of change-over 
{c.0.} contacts that have their 
nc. pins wired to the input of 
the wireless sensor unit, RLA’s. 
coil is wirec! in series with the 
132¥V supply via mat switch $1 
and the parallel C1-Ri 
combination. Normally, $1 is 
open, C1 is fully cischargect, 
and the RLA/T output contacts 
are closed. IF $i now clases, 2 
heavy pulse of current flows 
through RLA coil via Cl and $1, 
thus opening the RELA‘ output 
contact ane activating the 
Wireless contact sensor-unit. If 
Si remains closeci, che RLA 
current rapidly decays to a very 
low value (deiermined by RI) 
and (after a few hundred 
mifliseconds) che RLACL 
contacts re-open; when $1 
opens again, C1 slowly 
discharges via Ril until —aftera 
delay of a minute or so — the 
system can again be reactivated 
by closing $1. This circuit thus 
dniws ZrO quiescenc current, 
and draws only a few microanips 
af mean current if$1 is closed 
far tong periods. 

Nest month's installment of 
the series will describe some 
wireless alsom system categories 
and various mpes of intrusion 
sensor, and will present a 
variety of hard-wired build-ic- 
yvoursel burplar alarm circuits. 


A ‘high performance 
electronic speed control for 


sports and competition radio 
con irollad model-aircraft by 


Dr Mike Roberts. 





his project is another 
TP erorsion of the 

incredible power of those 
ubiquitous PICs, | onginaily 
bought my *PICSTART' kit with 
this project in mind. 1 was 
inspired by ar eartiér PIC based 
unit published in another 
magazine, This was a vast” 
improvement on the servo 
amplifier based unit I was using 
at the time. Rowever i fek 
there was still scope. for 
improvement in the acuion 
taken on low bartery voltage, 
On ihis onher unit when the 
lowest safe voltage is reached it 
cut the power off completely. 1 
prefer to have the power 
reduced gradually maintaining 
the battery at the safe level. 
This avoids surprises in the air 
and enables every last drap of 
power (0 be drained out of the 
battery This latter feature being 
valuable both in sports and 
competition fying. The other 
change [ wanted was [a limit 
the rare of change of speedl. 
This enables the unit to be 
used as a soft start. However 
the main reason for this 
approach was io limit the effect 
of bad signals/elitches. Ifa bad 
signal is received dhe maximum 
effect it can have here is to 
aker the speed by one unit of 
power (out of 32steps). This 
limit does no affect normal 
Operation. With one step of 
change every input signal, at 30 
steps a secanc, the 32 steps are 
achieved in 0.64 second. .From 
the PIC programming 
viewpomt this project has 
presented the greatest 


4Gbebadesibaveras 


challenge of all the projects I 
have tackled to dare. It does 
however demonstrate the 
power of PICs to drive high 
frequency events. Here the PIC 
is driving the motor with 2 
pulse width moxlutated power 
at a frequency af LBKHz. With 
32 steps of power the PIC is 
liming ihe varidble length of 
the pulses insteps of about 


: 18us. This is only 16 machine 


dei bacivleeaeeuaaas 
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cycles! This is onfy possible 
with the Reduced Instructon 
Set Computer (RISC) sterucarre. 
of the PIC which enables one 
instruction to be implemented 
every machine cycle. Even with 
the sitnpie elegance of the FIC 
language some careful thought 
and several atempts were 
required to fit the-other 
functions around this high 
speed work. 


PIC Programming 

The PIC has several tasks to 

periorm: 

© Measure length cf the PWM 
data from the receiver, 


org 4 
HoOVvWwe 
SUADE 
mowwt 


cintearrunt 
w_temp 
STZTUS,G 
st_temo 


movi PORTE,1 
bcE IXINFCON, 8 


st 
STATUS 

w_temp, 1 
w_Etonr, 0 


SECEAE eb ae debe ht dderas 


Eee Pee eewhade 
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@ Decide how many of 32 
steps of pawer to 
apply to the motor 


Tin the motor on and off at 
high frequency. 


@ Check the battery voltage. 


@ Start-up, arming and 
disarming functions. 
Getting all chis to fit copether 
rakes a little planning and 
oreanisation since the. 
processor can, of course, only 
do oné task at a timé, Ideally 
one would drive each of the 
tasks from an appropriate 
Interrupt, e.z.. 
@ interrupt oo change from 
input signal to measure 
pulse width using a timer, 


© timer interrupt to canirol 
the motor on / off. 

@® timer interrup: to trigger 
the batrery voltage check. 


Uniorunately it is not possible 
to dé this with the simpter 


‘PICs. Although several 


interrupts can be handled, they 
all trigger the same piece of 


;coDy w fo w_temp 
:STATUS to w 
;STATUS to st_temm 


j;read to self 
:Cclear interrupt flag 


to end mismatch 


_tenc, 0 :st_tempo to w 


rhack to STATUS 


;Swac w_ 


temp 


;restore w 
freturnm from interront 


Listing 1 Minimum interrupt Routine (PORTE interrupt on change} 
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‘OPERATIONAL | 


32 proportional speed 
settings (appears to be 
continuaus) 


Bede bade PeERserrdae peered 


bidghee 


‘High frequency for - smooth: 
running 


Sas mnmesOeeerEbaaene 


"Limited rate. of change of 
‘Speed (soft Start) 


“Brake. MOSFET for folding 
props 


BEC (6 (battery: eliminator circu) 
7-10 cali 
LED indication of brake, full 
power, and power level 


Minimum battery voltage 
set in 0.25V steps from 
5. SV to 9. 25V 


Case size 38 x sine x 24mm 


ee! 


sabhacdGubassieanee ane bien 


=. ser tirraetere ae+aseer +riten 


POPE GG hedOP EDs ered 


Arming s switch (also disarms) 


ae , vnses re+ene 


Audible tone from motor on 
Initial arming: 


~ Arming only effective at 
zero power setting. 


Battery voltage checked 
: | >400 times a second and 
: power reduced if below. 
F “minimum. 


OPER CCR +eeee 


aeranese 





: PERFORMANCE 


High current/ very low ‘ON' 
Fesistance (0. G012 ohm)’ 


Red ices ‘(rather than cut). 
power when battery low 
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Photo 1 Complete Unit. 
with motor. 


code starting at location 0004. 
The code then hus to 
determine which-event 
ingvered it. This adds extra 
instructions which makes the 
handing of more than one 
interrupt impractical with high 
speed work io perform. Here 
every insiruciion counts. Also 
the evenes above could use 


Photo 2 Inside of 
‘control unit showing 
connections. 


three separate timers. 
Untorcunately the simpler PICs 
only have one! 

The PIC selected for this 
project is the PIC16C71-04. This 
has adequate inpuvoutput pins, 
can accent analogue input (for 
battery voltage), his 1 timer and 
interrupt handling capabiliry: 

The muliiple functions 
required niake lite complicareci- 
My eantier projecis, Rueby Clock 
end Soldering Iron Contoler 
(:lectronies issues 113, 116), 
only had a single task to 
perform. This was driven by # 


single piece of cade tiggeres| at: 


: a set frequency by an intermapt 


from the timer. In ihis speed 
coniroller, with several tasks 
heing perfonnest it is almost 
ceriain that any ‘intecrupt’ will, 
as Ils NaMe SUBBESES, INferrupL 
some other activity. It is 
therefore imporrani uat die 
interrupt rouune saves the 


Channel 4 





contents of key registers 
(STATUS and W’)-and returns 
therm ww their original state 
before returning the processor 
£@ the tsk which was 
interrupted. This gives the 
Interrupt routine 2 minimum of 
14 machine cycles to savé-and 
retucn the “WW and ‘STATUS’ 





Figure L, Radio Contro!] Data Transmission. 
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revisters, including call and 
rerum, before it has done any 
work! See Listing I. 

After 2 couple of attempts 
using different urmingements of 
the routines J conelucted that 
the hest programme 
ofganisation wis to use one 
intercupt routine to hance the 
recording of the PWM input 


‘from the receiver and use a free 


running routine monitoring the 
timer to drive ali the ather 
tasks. There is some logic to 
this approach as ix dedicates the 
interrupt capahiliry to rhe one 
event outside the control af the 
controller. ‘20-20 hindsight is 
great isn't it! | 

The other restniction was 
‘there is anly one. timer’. Hence 
this umer is left free ronniag to 
be read by ail the timed 
functions'and for measuring rhe 
length of the input signal, It was 
this fatter requirement: utat led 
to .the selection of the unusual 
nesanator frequency of 3.58MHz. 

1 wanted to have 32 steps of 
power corresponding to input 
signals in the range 1.2 to 
Lams. i did not use the whole 
1.0 to 2.0ms range as about 
O.ims is lost at each end for the 
transmitter trimsetting and | 
wanted. anocher O.lmis at each 
stick extreme io give a clear ‘full 
power’ or “brake”. With a 
358MIlz resonator the 
controller system clock 
operates at 3.584MHz which 
fives 3 machine cycle of 
L.iljps. A ‘divide by 16° timer 
then counts every I7.88us and a 
count Of 32 from che timer is 
0.572ms. This is close to my 
target cange of 0.6ms (1.2 to 
1:Sms}. So J usecl 6S timer 
counts (1-2 1ms) for ‘brake on’ 
and 100 timer counis (1.79m5) 
for full power and the 32 Steps 
in berween for my proportiona! 
levels of power. 

The same timer has to drive 
the motor Avain 32 timer steps 
are usecl. The controller decides 
how many timer units of power 
should be applied in ever: 32 





mer counts. Since 52 timer > notice. 


counts takes G.572ms this és : ‘The interrupt routine (Listing? az & ; inter supt 

why the auiput frequency is : 2) takes 19 machine cycles : mMOVWE w_bemp scopy w to 

LSKHz (1/0.572ms). Keeping =: inchiding the call and the : bwapt STATUE, TRTUS to 

the logic simple like thishelps =; return. The-code returning the movwe :STRTUS to 

minimise the number of : Wand ‘STATUS resisters is 

Instructions. | duplicated to avoitta ‘GOTO : move PORTB,1 ;reacd to self to end mismatch 
With the timer soriect out | > which would have added 2 : bcE ONTCOH,@ ;clear interrupt flag 

could look at the interrupt : more machine cycles of . movt THRO, 0 7EMRO to w 

mutine 66 record the input : interruption, This isan example: 

pulse, Another breakdirough in- : of tracing off code-efficiency ptise PORTS,in j;input low? 

developing the code was the : against execution efficiency: ae 


decision to only have rhis 
routine record the starr and 
finish times of the input pulse 
and feave the calculation of 
what power 10 apoly until later. 
This kept the interrupt routine 
to the minimum number of 
instructions and then the 
calculation of the power level 


could be performed when a 

suitable slot in processor time . routine must ake ehis into 
becomes available: By having account and look fora pair of WaDE St_temp,0 ;st_temp to w 
the progmmme checks the : Values rather than justonefor — ; Mo’ STATES fhack to STBTuUS 
need for this calculation ance : ¢ach task. | 
every lime power is appliediq : — The logic.flow diagram for 


Unfortunately this routine is 
just jong enough thar ic will 
occasionally oceupy the. 
processor for the whole of the 
16 machine cycles that the 
mer holcis one value. If one of: 
the tasks (c.g. motor on or 
mouor off) is waiting for this 
number it would be missed our: 
Hence the main operating : | thigh Mera 


;Store p_end 
co caic fiag 


7Si_temnm to w 
nowiL TAT back to STATUS 
SWeDL w_Cem,+t ;Svan w_temp 
swapt- wi_temp,;0 irestore w 


retiie St [rom interrupe 


isftore p_starc 


AOL Shade heh eteFSLLES SSS CS REE Ete heed ahihetarvatehidalieres 


PELL eebe 


w_temp,i ;swap w_tem 
W_Trems, 0 


Che dst hd eee 


the motor this only involvesa the programme is shown in e 
maximum delay of O.572ms : Figure 2. this does not show : 
which i chailenve anyone to : the interrupt routine as thisis 





self explanatory from Listing 2. 
the section during initiat 
armunir where a sount! is made 
in the mowwr was a Inter 
actdition when 1 learned that 
some top of the range 
controllers had this feature. The 
sound is made by sending 
shorn(22us) pulses of power to 
the motor at an audio 
frequency. This is enaugh to 
make a sound bur nat enough 
™ turn the motor. The sounct is 
# useful check that-a good 
signal is being received. The 
audio frequency is adjusted as.a 
furictton of the-inpui signal 
pulse width. Hf the aansmitter 
control is already at zero 

power the sound is only made 
for wwe thirds of a second while 
the canirofler checks for 32 
valid pulses. 


: setup lO 
stazt fimeronfl6 elk 
. Brake on 
Poweroff 


POPE de eeR eee dboededabidéhebasererce 


snaeped 


had dGhilerraaeecaang 


puke motorat 
audb firquency 
= input) 


Sereetate 


$2 ralii 
fm ot deta + 
zero power? 


sed ehbdatbaradacace 


e4ebiadi« 


Circuit Description 


This is simple as all the. 
complication is kept.within the 
PIC. The input signal is applied 
19 PORT B bit 3 as this is can be 
set up for ‘intérnipt on change’. 
The anming switch is connected 
10 PORT A bit 2. The battery 

- voltage is measured by PORTA 

> bit 1 which is ser up for 

>: undlogue input PORT B bis 0-45 


“nrw dala Y inc rt ment or : are connected to jumpers 
soda cak.? secre power : Which set the minimum hattery 


: Voltage. No pull-up resistors are 
> required as ‘weak pull-up’ is set 
time to : in software. Port.B bit 6 drives 
checkh aiiery ak coment ; the full power LED, bit 7 drives 
Figure 2. voltage? ne > the main MOSFET and the 
— > power LED, bit 4 drives the 
brake MOSPET and the brake. 
LED, The output to the main 


preddbbeceeuses 


or32 val pulses : 
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MOSIETS goes via one amplifier 
in the MOSFET driver (C2). 
This can push bursts of up to 
2A into the gates to ensure the 
fastest switching. It is powered 
via R8 either from the 5V 
regulated supply or the full 
battery supply. This was 
onpinally included so either 
‘logic’ or conventional MOSFETs 
could be used. However f have 
only used the full banery 
voliage setting as it applies the 
Maximum voltage to the gate. 
Even lagic MOSFETS designed 
to be driven by 0-5V signals 
usualy work better with a 
higher voltage (up to their 
maximum specification, 
typically 15V). 

The curput co the brake 
MOSFET also goes via an 
amplifier in IC2. I only did this 
for circuit board layout 
considerations. TRI and its 
associated components simply 
reflect the signal to the positive 
power rail. 

I put 2 fuse into the circuit, 
on the PCB, to avéid having a 
Separate fuse ro house. With 
care the fuse should never need 
changing! The 304 fuse wire is 
in a short lenpth which handles 
408 without blowine. 


Selection 
of MOSFETs 


The MOSFETs can easily make 
up half the cost. These are also 
the most critical components 
from the performance 
viewpoint. So you "pays your. 
money and takes your choice’. 
Needless to say bath the cost 
and performance are 
continuing to improve with - 
time. This design can use both 
conventional and ‘Jogic’ 
MOSFETs as the gate driver 
(IC2) can be configured to 
apply eicher 5 volts or the fuil 
battery voltage to the pate. 
The current capabilin: of 
TO220 MOSFES is typically up 
to GOA continuous each (and 
240-4004 peak!) and hence is 
not a concern. The main 
specification of interest is ihe 
‘on’ resistance. This has to he 
very fow in order to keep the 
heat dissipation law enough to 
avaid the need for bulky 
heatsinks, Beware of the 
specifications of speed 
controllers. I dissected a 
controller described as a ‘60% 
unit and found a single 60A, 9 
mohm MOSFET which would 
overheat generating 3.6 watts at 
a mere 20A load. The controiler 
described here has six 7 mohm 
MOSFETS in parallel arxl hence 
only generates 2 total of 0.47 
watts at 204 (0.08 watts per 
MOSFET}. {t is still quite 


comfortable at 40A, generating 
1.9 warts total (about 0.3 watts 
per. MOSFET). 

Figure 4 shows the 
characteristics of four MOSFET 
I have considered. The fower- 
tum on voltage of the ‘logic’ 
MOSFETS is apparent. However 
nore thar their specification ‘on’ 


> resistance sometimes requires 


more than 2 5 vole gate volrage! 
They can usually take gare 


: voltages of up to 12-15 volts 


compared. to 20 voles for typical 
conventional MOSFET. Hence f 
have always configured the gate 
driver (IC2) to apply the full 

batiery voltage. I would use the 
5 volr option only if using more 


ww ww. sh 
S fn ©: tn o 


Resistance — m ahms, 
_ 
an 


than 10 ceils if this might 
exceed the maximum MOSFET 
gate voltage. (Note using rhe 
BEC above 10 cells is nor 
advised unless an adequate 
heatsink is'auached to the 
voltage regulator). 

The resistances were 
measured at 5. Amps, equivalent 
10 304 load fram the speed 
controller. 


MOSFET 
STPGON0S-16 
LITPBONOS 


IRL2203 
Table 1. MOSFET aptions, 


——jiRL2203. _ 


The MTP6ON06 ane 
STPGDN06-16 MOSFEES are fine 
for “SPEED 600’ or milder 
applications. ] have-used the 
latter MOSFET for these duties 
for some vime. 

The SMP60N03-10L is used in 
many commercial units.but is. 
difficuli to source, I have used 
these with a “Volks Racing" 
pylon racer which has an initial 


‘on' resistance at 6 volts 
20.4 
15.4 
SMP6ONO03-10L a8 
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Figure 3. Circuit Diagram. 
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65> 7. 
Gate’ Voltage 


Figure’4.. MOSFET Characteristics. 
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Figure 5a, PCB Foll (twice size}. 


current consumption of 40A. 
The IRL2203 has hetter 
periomnance than ail the above 
and recent pricing (plus a 20 
valt maximum gate voltage) 
makes it the MOSFET of choice 
for higher power applications. 


Construction 


Initial construction is straight 
forward. i start with resisiors. 
then the IC socket (1C1), then 
capacitors, 1C2 (flirect onto 
board}. The fuse is simply a link 
using JOA fuse wire. Leave che 
LEDs until fast, after the 
MOSFES and Schottky diade 
(SMD device on the capper 
side). Note the wirelink, R7 and 
D4 which are fittecl underneath 
the MOSFE 1s. 

The MOSFET are the most 


dificult part of the canstruction. 


The target is to fold the 
protruding par of the leads 
down onto the board to sive a 
good path for the 40 anrps or 
so that the speed control can 
comiortably: handle. 

insert the 6 main MOSFETS 
and the valtage reeulator. The 
latter hetps set the hoard level 
when soicdenng. Check the 
MOSES are fully home ancl in 
line. First solder the voltage 
regudaror 1C3 and the gate pins 


* 
— 
a 
. 
oe 
a 
~ 
~ 
= 
. 
+ 


onvofi SWi 


of the MOSFETS (these are not 
folded over). Trim the soldered 
leads. Now fold the drain and 
source leads of the MOSFETS 


: down ento the board,one ata: 
: time, starting furthest away fom : 
: ‘the brake MOSFET. Now fit the 


brake MOSFET. This sits about 
3mm higher than the others. 
yOu can ceim the sides of the 
thick part of leacls so the brake 
MOSFET is at the same tevel. 
ido this but it is not easy. 1 
recommend using a hich speed 
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Figure Sb. Layout of Components on PCB (twice size}, 


Beeddtpodder 


cut-off disc in a PCB drill. It is 
possible using a needle file. Try 
Nol tO remove toa much copper. 
Now bend the protruding 

part of the leads of the brake 
MOSFET onto the board/other 
MOSFE:Tleads. Check the leads 
are neat and tidy like a fallen 
row of tfominoes, Solder the 
leads staning at one Enel arid 
moving down rhe row, iron on 


one side, solder (use 22swe) on’ 


the other. Fill the gaps benvcen 
the icads without feeding so 








much solder thar you form 2 
bridge to the adjoining row: 
Leave the hoard and MOSFETs 
to cool before attacking the 
second row 

Drill the box before fitting the 
LEDs, Using Figure 6 as a 
remplate drill 3/32"/ 2.5mm" 
holes. Join the pairs of holes for 
the MOSFET tabs. This is 
helped if you havea miniarurc 
drill and a 12mm circular saw 
biade (see Maplin cades JU91Y 
and JWi8U). Open up the chree 
LED hotles to 3mm. 

By positioning the circuit 
board in the top of the box you 
can set the appropriate height 
for the LEDs above the boaxl. 
Asa guide the borom of the 
LiDs are about 12.5mm above 
the board. 

Nexi fix the leads. This is 
another job requiring care. I 
prefer to use Imm pins for the 
switches and receiver leads bur 
you can fit them directly onto 
the PC8. Starz with the leads to 
the power switch. It helps if you 
can squeeze one lead round 
each side of the inductor on 
their way to the PCB. This 
makes the location of the high 
current cables easier, Next 
connect the arming switch leads 
and the receiver lead. At this 
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but without (Ci'[n place. 


POINT 1135 a goku idea to makea 
couple of */2"/imm holes in the 
cas¢ halves. close to the sides af 


the case. Check it all.eoes 
together OK. Lastly solder in 
the high current cables. In each 
ease tim 2mm of insulation 
from the end of the wire. Then 
push the enc through the hole 
in the PCB so about 1.5m is 
protruding on the copper site. 
Now fan out the sirandds onto 
the copper so it looks like a 
chinuwiey brush. Make sure 
there are no stray strands on 
either side of thie board before 


soldering in place, Use pienty of 3 


solder to make 2 goad 
connection to the high current 
tracks..] recommend keeping 
the leacls to the motor as short 
as possible (say -#0-50nin1)- 


installation 


ltry to keep the receiver as far 
away as possilte irom the high 
current switching acivinn 
Hence Lkeep the teads from 
the canzroller to the motor as 
short 25 possible and instali the 
receiver as farback as possible, 
usually bchind the main wing. 


Operation 


Fisst set the minirnum bawery 
voliage. The jumpers on RRO3 
arc read as a binary number. 
The minimuni voltage is set us’ 
5.5 + 6.25 xn voles. A jumper 
present is a reac 256 logic ‘0’. So 
the jumper settings are-shown 
in table 2. 

Given the huge current 
capahility of the NiCad batteries 
used for model power, the first 
operation of the controller 
should be via 2 Iaboraiary 
power supply. A 5A suppiy is 
enougn to test the controller 
with lower current motors (e.g. 
27 wint) if they have no load 
and are given 3} hand with an 
initial spin. Alternatively find a 


Photo 3a. PCB with components 


motor of the same voltage 
cating and lower current 


consumption. sAlso note dat 
higher power motors should 
rot be cun ac full power with no 
load. The controller consumes 


Voltage 
5.5 
5.75 
6D 
§.25 
6.5 
6.75 
7.0. 


RBO 


Table 2. 
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but before fitting MOSFETs. 
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§-25mA without a motor or 
receiver aiached. The isigher 
figure relates to the disarmed 
condition with the brike LED 
and MOSFET on. 

With a successful lab test the 
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Photo 3b. PCB with components 
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speed control can be uperated 

from a NiCad Batten: 

The normal sequence of 
operation is: 

@® Check arm switch off 
(open circuit). 

@ With the iransminter 
operating cum the controller 
power on. The brake TED 
(only) showlel be on 


© After checking the area 
around the propeller clear, 
seich on the arm switch. 
The brake LED will go off if 
the iransmitter is Nol at zéro 
power.A sound wil) be hear! 
from the motor, If the 
transmitter slick was not at 
zero power the sound will 
continue and respond in 
pitch ro the stick position. 
The pitch will increase as the 


- 
’ 


power signal is increased. 
The full power LED will 
come on when this setting is 
reached. When a zero power 
sienal and 32 continuaus 
valid signals have been 
received the brake LED will 
go on and the sound will : 
stop. irisnow ready-to run. 


@ Slowiv move the transmitter 
stick. The motor will run in * 
proportion to the séiting. 
The power LED will ser 
brighter as the power 
increases and the full power 
‘LED will come on when full 
power is reached. 


@ The motor can he stopped ax 
any time by switching off the 
arm switch. Check the 
temperature of-the voltage 
regulator 1C3 with the servos 
in full operation. If it gees 
100 hot either fit a heatsink 
orTemove it and use 2 
separate supply for the 
receiver and servos, 


fats 5. ‘Aerobatic modiol,~ 


et 


propeller and this spced 
conuroller using STP60N06- 16. 
MOSFET, and an own design 
acrobatic moclel using a Maplin 
MRI 19 triple wind motor’ 
(GZ22Y) driving a 6" by 6 
propeller and this speed 
conumiler using IRL2203 
MOSYFEYVS. Both use 7 cell 
1700/2000 hattery packs. 


The macdels shown in the 
photos are a-Bulsa Cabin 
‘Sona E* using 2 Speed 600 
motor driving a §.5" by 4.5" 
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OVERVIEW OF RADIO CONTROL 
DATA TRANSMISSION 


Model radio control'systems use.a ‘Pulse Width Modulation’ 
(PWR) systern to encode the position of the control sticks on 
the transmitter. Generally 2 stick mid position is represented by 
a pulse of 1.5ms. The full range of stick movement and tinis 
gives pulse vadths fn the range of 1.0 to 2.0ms. 

The transmitter sends pulses for each of the typically 7 
channeis in’ turn followed by a uniquely tong synchronisation 
pulse of 6 to 8ms (see Figure 1). This sequence is. repeated 
continually and hence sends a set of.data approximately every 
20ms, i.e. 50 times a-second. 

These pulses are received by the receiver, decoded and sent to 
ihe approprate pin for each channel/servo. The servos (or speed 
controller here} receive a pulse of length 1.0 to 2.0ms every 
20ms and continually. strive to achieve a position {or speed 
setting) proportional to the pulse vadth. 

Many systems use amplitude ‘or frequency modulation of the 
transmitter-camier signal (27 or.35-.or 40MHz). Modem Sets are. 
now using Pulse Code Modulation (PCM) where the stick 
positions are sent as digital codes. The receiver decades this: 
digita information but still sends the same type of pulse yadth 
modulated signal to the.servas. 


































IPROJECT PARTS ‘LIST 





RESISTORS 
R12 ik5 
R3 8k2 
R4. ako 
R5 10k 
Ro 330 
R7 at 
RB 100 
SIL1 10k 


CAPACITORS 
41.0uF 35v 
AFOnNF SOv 
iG0uF 16y 
220nF 1G0v 
22uF 16v 
0.4 7uF 50v 


SEMICONDUCTORS 

DL LED yellove 

D2 LED green 

D3 LED red 

D4 BZYBEC4V7 

DS 3089040 or SS3¢ 
cal pre-prosrammed PIC 
(c2 TC4438 

[C3 LNMIZ940CTS 

TRL 2N3904 — 

TR2 28J174 

TR3-& MOSFET see text 


MISCELLANEGUS 
X1 3:-58MHz resonator 
EI LSA LOuH choke 


fe b> fod ped fat ps Pe A 








Jad far fad ND fad fu 


CO) bee fed fk fad fod fed PA pe fod fan 


x 
AH26D. 


IC socket 

BiL-sinp 

Pin jumpers 

imm temi£na! pins 


FIGS 
NI628 
UL7iN 
FL248 (100) 


Ahwre PP 


BOX 1* 
SwWi.2 Sub/Uilra-Min Togete 
LOAWG Silicon filexibie wire 
Heat Resisting vire — black 
Heat Resisting wire -— red 
3O0A fuse wire 

Servo lead 

Battery 


FHOOA of FHOTF 
See text 


BAd3W 
HR32 1K 
HBS1F 

mode! shons 
see Maplin 
Caistogue 

to suit batiery 


FP RRR eS ee 


Battery connectors 


Printed Circuit Board, Programmed PIC, % parts 


4 PCB and Programmed PIC pfus non-Maplin parts are available 
from the author. Please send SAE for details to: 


Dr M P Roberts, 4 Thames Avenue, Guisborough, 
Cleveland, TS14 84D 
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Frequency counters and test 





__ equipment in Opto-electronics 
by Harry Watkins 


This month I 


I thought I would give you an insight into 


the fascinating range of Optoelectronics products. As 
frequency counters and related products are not 
always fully understood by the newcomer to the 
hobby I think they need some explaining. 





ith a receiver it is possible to rune 
into any frequency within its range 
and monitor the signals. That’s all 


very well it we know where the signals are, 


but whar do we do if we have no idea where. : 


to look? Some frequency guides are available 
(Afaplin Order Code WI7OM The Compiete 
Guide to the VHF/UHF and WT730 Short 
Wave International Frequency Handbook.) 


JM3SR -‘Optoelectronics CUS 
Frequency Counters. 





GZ Merch.i998 ELECTRONICS AND BEYOND 


But if the frequency is not known you may 
think the only alternative is to séarch the 
bands and hope. Enter the frequency 
counter a useful hand-hekl device that is able 
io lock on 7 a local radio signal'and display 
its exact frequency on a dicta display. 
Frequeacy counters are referred t6 as 
‘neacfield’ devices and I think I should 


explain this term. Neacfield is a term to 

: describe the area in the immediate. vicinity 

: ofa transmitter and 2 nearfield device.is one 
: that is designed to work in ‘such an area. As 

: you approach a transmitter, the observed 
 signal-strength increases to a point wheee its 
: amplitude becomes greater than any other 

: signal sources. At this point you are in the 

: neartield of the transmitter and a frequency 
? counter is able to read out she frequency. 


The Optoelectronics ‘CUB’ (Order Code. 


> JM35R priced at.$139.95) is a relatively 

: simple frequency counter. It cavers IMHz to 
= 2.8GHz and quite simply Ef you are standing 
= neara transinicrer within that range then as 
= SOOM asa person stars transmitting the 

? frequency that he is using will appear on the 
: Odigit LCD display. It is then possible to 


tune your scanner or receiver to that 


: frequency and be able to listen to the 


Iransmission. The unit is supplied! with buiit- 


: In nicads @vhich last up to ten hours afters 


full charge} a charger and an aerial (BNC). 
Its usual receive range is about 60m. It has 
one memory, a batwery low indicator and has 
range and fitter switches plus 4 gate Limes Lo 


* increase the accuracy. 


NV30X Optoslectronics 
Micro Frequency Counter. 


NV&SX Optoetectronics Micro 
Frequency Counter. 





yb 


There are other uses for frequency 
counters. These include using them as 
digital displays far old analogue.type radios 
and as test instruments for transmitters able 
tO tell vou exacth what frequency you are 
transmitting on. 

The Optoelectronics ‘M)" frequency 
counter (Maplin Order Code JM39N) which 
sells for £239.95 is 2 similar unit but with 
higher specification and extra features. ‘the 
frequency range is 20Hz to 2.8GHz. It 
comes with built-in nicad pack giving up to 
3 hours use, a charger and50 Ohm gerial. 
Also included are 3 memories, back light, a 
10. digit LCD, 30 Ohm and 1 M Ohm inpuss 
and a serial dats owtpur part for data 
logsing on a PC with optional RS232' 
converter and software (OPTOUNX order 
code NV98G which sells for £129.95) The 
MI also has an RF signal bargragh, this gives 


‘you an indication of how strong the signal is 


and also by walking about you can see 
which direction the signal is coming from. It 
is not unknown for people to also use these 
items for the detection of bugs, that is the 
elecironic kind! This type of practice is 
more common thaa you may first think. 

Anew product from Optoelectronics, and 
now available from Maptin, is the ‘Micro 
Counter’ (Maplin Order Code NV9OX) 
which sells for £99.95. This is a frequency 
counter which is built into a case the size of 
a pager complete with bel: clip. It runs off 1 
x AA cell Gupptied) which gives up to'8 
hours use. The unit fas a buils-in aerial, 
although in tess I found that its range 
increased when T used the optional antenna 
(model number I'MC-100). The aerial socker 
is 300hm via a 2.5mm mono jack plug. It 
has a 12 digit LCD display, the frequency 
range is 1OMEHz-1.2GHz, has three 
memories, and three selectable gate times. 

Another new product from 
Ontoelectronics is the ‘Micro DTMF 
decader’ which is also available from Maptin 
forder code NVB9OW) and sells for £89.95, It 
is housed in a case the size.of a pager 


complete with a belt clip anc! has 2 12 digit’: 


LCD display: Rk runs from an internal AA cell 
{suppiied) giving up 10200 hours use. 
There. is a maximum 2000 character 
memory. The unit has an internal 
microphane or audio cin be connected 
directly via built in 3.5mm mono jack plug. 
Digital tone Moxlulated Frequency 
(DIMF) comprises # series of auclible rones 
identical in sound to those we often hear 
when using Gur nonmal telephones, These 
tones are sent at the beginning of each 
TTansmission ancl are used for selective 
calling purposes, IF you can imagine 2 group 
af peaple all on the same frequency then 
instead of all of them receiving the 
transmission, setting a different DEMF tone 
will restut in the message only being heard 
by the people you want it to be heard hy: 
The Optoelectronics SCOUT" (Maptin 
code YE57M) which sells for £349.95 is a 
very advanced frequency counter, It can 
differentiate between random noise and 
coherent RF transmissions. lt covers 10MHz 
to 1.4GHz. It comes complete with built in 
nicad pack giving up to § hours use,.2 
charger, 2 50 Ohm: aerial and a belt clip. It 
has 3 10 eligi LCD disptay. This device has no 
less than 400 memories and can be lek 
unattended t) download frequencies 
autontadcally. There is a hack lighr for night 
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Code NVS7 
‘Optosiectronics R-11 
Test Receiver. 


operation and a built in pager seyle vibrator 
to alert you when frequencies are recorded. 
It also has 2 distinctive double beep that 
informs you when.a new frequency is found 
and a single beep indicating that 4 previously 
recorded frequency has been hit agdin. A 16 
section Dargraph # on the LCD front panel 
display which provides a real time relative 
indication of RF signal strength. The optional 
PC interface ‘OPTOLEINN’ permits down 
loading of stored information Gn a PC. 

The Scout comes with a 3.5” PC disc 
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which isicludes a program to log stored 
frequencies from the Scott to a filé on disc 
and a demonstration capy of a control 
programme for scanners which ein be used 
in conjunction with the Scout. 

_, The ‘SCOUT can automatically rune the 
Optoelectronics R11 (Maplin Order Code 
NV97F), the AOR AR-8000 (RU98G) and 
Icom’s 1C-R18 (NV35Q) and R-8500 (NV36P) 
when connected to one of these rereivess. 
The Scout captures 2 frequency and chen 
tunes the receiver to that frequency 
simultaneously: So no more manual tuning of 
a receiver, fet the Scout do it for you. You can 
en scroll hack through the Scauts 
memones to tune the receiver with memory 
tuning. 

The Optoelectronics ‘R-11' nearfield test 
receiver (order code NV97F) which sells for 
£369.95 is Optoelectronics facest praciuct. [r 
comes complete with buili-in nicacl pack 
(which should give at Jeast-four hours use) 
charger and telescopic whip acrial. Unlike 
the rest of the range this is a self “Tuning 
receiver covering 30MHz to 2GHz in the FM 
mode. it is nota single frequency mdio 
receiver in the conventional sense. or a high 
speed scanner, for it sweeps the entire 
frequency range in less than I second! ir can 
lock onto a 4 Wan ULF signal as far away as 
200 feet and demodulate the signal through 
its built-in speaker, and clisplay che general 
hand the frequency is transmitting in on its 
LED indicator, There is a socket on the unir 
lor an earpiece and a data socket. 

Frequency lockout, giving the user the 
capability 10 manually lockout up ro 1000 
unwanted signals, chis ensures the unit can 
be programmed to receive onh: wanted 
signals, Aiso there are volume and squelch 
knobs on this easy-to-use item, 

The Optoelectronics ‘XPLORER’ (Order 
code KNO4E) which Sells far £799.95 is the 
most fascinating of the whole 


“Veil 


YES7M Optoelectronies ‘Scout’ Frequency Counter. 
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NV98G Optosiéctrontes ‘Optolinx’. 


Optoelectronics range. It isa unique near 
field test receiver with FM demodulator, FM 
deviation readout, tone decoder, Fequéncy 
counter and PC interface all in the one unit. 
Another unique feature is that vou can 
interface it with any Global Positioning 
System (GPS) receiver that is compatibte 
with National Marine Flectronics 
Association (NMIEA)-0183 standard. This 
wil! store Your current position in fongizude 
and jasitude on the Xplorer at the time vou 
captured and stared a frequency: 

i is supplied with a builein nicad pack 
giving 5-6 hours use, a 100-240 Volt pawer. 
supph/charger, telescopic whip aerial and a 
lead terminating in 2 9 pin socket to 
conneci the unii 10 a computer. It has a 
serial data interface with RS-232C levels. 11 
also comes witha 3.5" PC dise which 





includes 2 program 10 log stored 
frequencies from the Xplorer to 2 fite an 
disc and 2 demonstration copy of a control 
programme for scanners which can be used 
in conjuaction with the Xpiorer.. 

A reabtime clock/calendar is built-in with 
battery back up. Frequencies.can be locked 
out of the sweep range and there is also 2 
miuinual skip and automatic or manual hold 
capability. A rotary encoder is used to easily 
select thé menu when setiing up che unit, 

Its [requency range is 30MHz to 2GHz 
anc is able 10 fock on to anv FM signal 
Within its range in undera second and 
demodulate the sudiy via its built-in 
speaker An earphone socket is inciuded for 
personal listening, There is 2 two line 
character LCD display, the tap tine shows 
the frequency of the signal being received! 


and thé second line can display either the 
sub audible tone if one is present, such as 
(CFCSS5, DCS or DIMF) or relative signal 
strength or FM deviation. Theré are 500 
memories for recording fequencies and 
these can include such information as time, 
date, latitude, longitude, signal streneth, 
CTCSS, DCS. DTMF and deviation. A back 
light is incorporated for night time use. 
The Optoelectronics "OPTOLINN’ 
universal interface (Orler code NV98G) 
which sélls for £129.55, in its basic farm 
aliows conimunication berween a PC and a 
radio, It adapts for use with a wide variery 
or receivers, decoders, frequency counters 
and frequency recorders via an RS-232C 
personal computer senal port in a star 
network configuration. It requires power 
from an extemal 9-12 VDC supply. The 
distinguishing feature of the Opiolinx is its 
unique ability to connect both full and half 
Cluplex clevices and alternate then uiider 
software control which allows for multiple 
ractio computer controlled operation. The 
unit is supplier! vith a 9-pin plug to 9-pin 
socket computer lead, a 3.5mm mono jack 
plug 0 plug CL-5 data lead (3.5mm to 
2.5mm adapter inclucted for che Scout) and 
a 7-way Hexible data cable to connect with 
the AOR AR-8000 receiver. A 3.5" disc is 
included which has 5 programs. These 
include OPTOSCAN 456 test software, 
OPTOSCAN 535 test software, Radio 
mandger forwindows radin control 
saltware, utility to clownload captured 
freaquencies from a Scour and utility to 
download frequencies from an Xplorer. 
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eve = On our CD-ROM’s = 


Due fo the success of our CD-ROM compilations we can now offer 
them ato mew seduced price of just £24.95 each (plus VAT). Now there 
Fs even more Feasen fer you to change to this methad of data 
purchase. Why spend ££<£'s on individual manuals when you can get 
dozens on just | CD-ROM and save a fortune. 


Coming soon - T¥ Manuals on CD-ROM 


DON'T DELAY - ORDER TODAY 
Ful! details on the contents of each CD-ROM 
shown oo atr web site and our free. PC Disc 


All orders plus. pest/packing £2.94 
We herve the [sresst range Of Secvice Fofarmetion and Techsicsl Date obtzinabic 
any Whers. 
Far Televitinut, Video Recorders, Test Equipmest, Compcier hfoaitars, Vintaze 
Wireless, Domestic Eqatpment ete etc. 
In tact piszctically anything electrocic. 
Origiaxls of Photestate at available. 


Crewet Alsager Faculty 


PIC MICROCONTROLLERS 


Beginners Course on 16C84, One day course. Fee: £125, 
ean junch, 16C84 chip and Dévelopment Board plus 
software. 


Advanced Course on 16C84 and 16C71. One day course 
including look-up tables, long delays, keypads, 7 segment 
displays and A-D conversion. Fee: £125 includes lunch and 
i" reprogrammabie Microcontroller chip, with 4 channel 


Also avzilable. Our catalogces on PC Discs dcisiling Hondseds of Technical Reoks 


Complete Teach Yourself Package including PSU, Switch 
stouate we hive fa sqallatie Gn PC dhe fap jut £600 laciaulee SEETERDE up Input Board, Keypad Board, Development Board, 7 
| a | MAURITRON TECHNICAL SERVICES (EB) res! Analog Development Board and 115 page course book, 


§ Cherry Tree Road, Chinner, Oxfordshire, OX9 4QY ees 
Tel:- 01844-351694, Fax:- 01844 352554. ° plus software. Fee: £145 + £6 p+p + VAT. 


Email:- sales@mauritron.co.uk Our catalogue is now on the Web at 
hitp://dialspace.dtal.pipez.cem/mauritron/ 
Please forward your PC. Discs cztslogues of CD-ROM’S and Technical Books 
for which I enclose 4x ist Class Stamps. 
Please supply Index of manuals on PC Disc for £340 inclusive. 


Four-day Course - Understanding Microcontrollers 
Course Fee: £395, includes lunches and the complete teach 
yourself package. Accommodation available. 


NAM £ Circle ters reqaired 


ADDRESS For dates and further details contact Dave Smith, 


CrewetAlsager Faculty, 

The Manchester Metropolitan University, 
Hassalj Road, Alsager, Stoke-on-Trent, ST? ZHL 
Tel: 0161 247 5437 Fax: OL61 247 6377 
E-mail D.W.Smith@MMU.AC.UK 


POSTCODE ______—CY's: many’ pany’ By Cheque, PO or 
Visa, Access, Delta, Eiectroa, JCB, Mastercard, Eurocard etc 
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Internet 





As if by magic... 
Everyone's a Web designer 
these days it seems. Give 
someone some Web space — 
which most Intemet or online 
service providers do free with 
an account — and they'll fill it 
with Web pages for the rest 
of the world to access. 

But not everyone can 
create Web pages decently. 
There’s more to doing the job 
than It seems and, certainly, 
to do rt weil requires a litte 
bit of expertise in either the 
use of hypertext markup 
language (HTML) 
programming, or using a new 
what-you-see-issvhat-you-get 
(WYSIWYG) HIML editing 
application tike PageMill ar 
HoTMetal Pro to make the 
programming easier. Either 
way, creating Web pages is 
not a simple one-step job, 
simply because 4 not-so- 
simpie two-step intermediary 
stage is necessary to tum 
your ideas into hard HTML 
coded documents. 

Tit now, that is. Several 
tools are popping up that 
allow you to create HTML 
pages directly from within the 
more ordinary programs that 
everyone is familiar with, like 
word processors and drawing 
packages. Some of these are 
aligned with one particular 
program. For example, Adobe 
Acrobat is a commen program 
used to create documents 
that can be exchanged with, 
viewed on, and printed from 
any camputer, whatever the 


-. platform (Windows, MacOS, 
: Unk} anywhere inthe world. It : 
: does this by allowing 

> documents to be created in 
: the portable digital farmat 

: (PDF). Then, with the use of 
: the free Acrobat Reader 

: utility, any other computer 

: can open the document. 

> There are two parts to the 
: beauty of Acrobat Firstis just : 
: this document portability of =; 
: course — it doesn't matter 

: who makes a PDF document, . 
: of on what computer it’s 

: Made on, any other compiter 
> Will be able to epen and use 

: it. Second, though, and every 
: bit as important, is the fact 

: that whatever style is used to 
: create the original document, 
: whatever fonts, whatever 

> artwork and so on, it's all 

; stored within the document. 

: The reading computer views 

- the document exactly as its 

: originator intended, without 

? the requirement of having the 
> Same fonts or artwork or - 

: Styles on the computer, and 

: what's more the document 

: can be printed too, and will 

: look exactly as the original's 

> printed form. 


As a result, you'll see links 


: to download Acrobat PDF 

: documents regularly around 

: the Intemet. All you need is 

: the Adobe Acrobat Reader for 
: the computer platform you _ 

: use (avaliable for free 

: download from the Adobe 

: Web site) and you can 

: download and use them too. 


Another way of viewing PDF 


Chelsea FC's Virtual Wecastoud 


Scores Online 





Chelsea FC has opened the 
doors of its online MegaStore. 
ar wuaw.chelseafe.co.uk. 
Chelséa supporters, from ali 
over the globe, can purchase 
offidial merchandise fram the. 
MegaStore rventy-four hours, 
seven days.a week. 





The MegaStore is claimed 


: to be-cthe first online foorball 

: stores in the worid. Until now 
: fans could anty buy goods 

> through Chelsea's MegaStore 
: at Stamford Bridge or by mail 
: order. But now supporters 

: w ‘anldwide are suaranteed a 


wide range 
‘of official 
Chelsea FC 
merchandise 
which can 
be bought 
quickly and 
securely 
from the 
comfort of 
their home 
or office. 
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: documents is with a PDF 


Plug-in for your Web browser. 
Once installed in your Web 
browser, following a link to a 
PDF document will let you 


: view the document directly. 


within a broser window. You 
don't actually need to 


: download the whole 


document if you don't want it 
all, as you can then just view 


z the pages you want to view. 
: This has benefits for people 


course, simpty because it 


> Means they can create a PDF 


document and use Las a 
quasi-Web page — with the 
drawback that for other users 
to access it as a quasi-Web 
page the plug-in must be 
installed in their browsers. 
Another way to create Web 
pages (real ones this time, not 
quasi ones) from PDF 
documents ts to use a couple 
of new plusc-ins for the pregram 
(Acrobat Exchange) that 
creates the PDF clocument in 


: the first place. Genus HTWVIL 


and Genus Photo are available 
from ficeni Technotogy 
<httpyAvww.iceni.com> and 
provide a fairly simp!e means 
of creating HTML documents 
from PDF documents. Genus 
HTML is the plug-in that 
creates the actual HTML 
document, and it allows the 
user to insert links to graphic 
images. ft works by checking 


define headings, body text, 
indented paragraphs and so 
on according to the HIMIL 
standard formats, as well as 
adding page numbers and the 
document's name. Genus 


Photo, on the other hand, 
allows the. Web page graphic 
images themselves to be 
extracted fram the images in 


__ the PDF document itself. The 


resutt is an HTML document 
complete with all finked 


: graphic images, ready for - 
: Viewing with a Web browser 


and uptoad to a Web site. 
‘Pjug-ins Itke the Genus 
ones are available for other 


programs, too, There are 
who create PDF documents of : 


several available for word 
processors, and quite a few 


7 for design and layout 


programs. However, the 
principle can be extended 


: ‘Significantly. Plug-ins like 
: these work with just the 


program they plug-in to. What 
about something {call it a 
plug-in if you want} that 


> operates tight across the 


operating system and allows 
any program to export 


whatever file as an HEML 


docurnent? Lucky Mac users 
have Mymmiden which does 


just thatl 


Currently just released as 


: version 2, Myrmidon is 


effectively a printer driver that 
operates right across any 
program running on a Mac so 


| that, instead of providing 


output to a printey, a program 
provides output In the form of 
an HTML document, complete 
with finked graphics. It’s a 


: qlever method and works well. 
through the PDF document, to ; 


Best though is the way it 
attempts to recreate 
elements visually, so that the 
HTML document it produces 


: displays in a Web browser as 


closely as possible to the 


: ofiginal format. 





Doing the Rounds 


Et alata vi isisielatnt | 


Graduates get 2 helping hanct 
iO find employment az 

wav. mil kround,com, desiened 
iO ease the arduous path to 
whe right career. The stre 
gives advice on constructing 
the perfect CV and how to 
presenti jJeiters to give the 





right 
impression, 
By cickine on 
a particular 
profession 
ficid, such as 
engineering, a 
USEr CAN ACCESS 
a database of 
mare than 
450 
conipanies: 

Students 
can also 


: submit their dézails to the CY 
> database, which emplovers 

: peruse for likely candidates, 

= and can subscribe to 4 new 

: job-mailing fist that saves’ 


them from the strain of 
logging on to the Web site. 


{Em oot SH Oi eer eos 
SS ee 


By! 
eat 
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AS part of its effarts 10 
re-establish itself as a force 
within desktop computing, = 
Apple has announced thatit 
intends build and sell its : 
compurers in 4 new and : 
different wav. 

The company has launched 
the Apple Store at 
Wev.apple.com 2s part of its 

ew distribution strategy thar 
utilises the Intemet, alonp 
with the Company's existing 
retailers and resellers 10. sell 
products. 

The Apple Store has beer 
built using WebObjects, the 
technology developed by '- 





: Next Software, the company 
: founded by Apple founder 


and interim CEO, Steve Jobs 
and acquired by-Apple in 


January. Cuciously enough, 


the same‘sofrware also 

powers Dell's online srore. 
Shopping at the Apple 

Store fs remarkably easy and 


> once a customer order has 


been placed, Apple will send 
a confirmation email. 
in-stock products can 

anive 25 quickly as two 
business days. Build-to-order 
products will ship about. 
mvo weeks after order is 
processed. 


Internet Population 
to Hit 100 Million in 1998 











Similar to a baby boam, a 
Web boom is on its way this 
yeac with the advent of less 
cxpensive means for getting 
online such as set-top boxes, 
according to a study released 
taclay by research firm 
International Data Corporation 
(EDC) at ww. ide. com. 

The study predicts that the 
Web population will reach 
close to 100 million, fuelling’ 2 


ECP ESM Ons iu dubbdeneveptectucccpens 


eee iiees 


: boom in e-cammerce.to 


B TVs and Personal Digi al 
:* Assistants: (PDAs). 


Fecere it SE es Wek 








‘more.than. $20 billion: 
cause for all this explos 

growth will stem’ om t 
Intraducticn of more 
of less expensive and le 
technologically comp 
appliances for geui 
the Intemet, including 
set-tap boxes, Web-enable 






ti big ; 
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Summarise and Survive 


The news from BY Labs under this heading last month misquoted 
the URL It should be as follows (transend withour a ‘c’) 


Www. transend. Jabs.bt. com. 





Companies Count On Quick Payoffs 
With E-Commerce 


i | 
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Anew study by CMP 
Research at wwwtcmp.coni 
and Sage Research’ predicts 
that electronic commerce 
among farge and mic-size 
companies will grow more. 
than 50 per-centin the next 
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year, wich 64 per cent of the 


. Current and future users 


anticipating recouping their 
invesoments within a year. 
Only abour 18.per centr 


:* expect 10 lose money in their 


electronic venruires. 


Stand By For A New Box 





The much hyped Internet 
set-top box- has arrived.in the 
UK. If you've ever wanted to 
surf the Intemet without the 
techaical hasslés narmaily 
associated with home 
computers then look no 
further than the NetStation at 
wi Netstation.co,uk, an 
Internet set-top bax 
developed by UK start-up 
NetProducis. 

Installation is very 
straightforward: there's only a 
main's lead and 2 couple af 
other leads to connect — dne 


goes into the SCART socket 


on the back of the TV and 
the other to the telephone. 
Once the preliminary tog-on 
procedures have héen 
compléted you're ready to 


send and receive e-mail and 





surt the Internet. 
Navigation around cyber 


Space is achicved using an 


infrared remote control to 
control wheré you want to go 
and what you want ta see. 


: This can be a pain to use, so * 


the option of a cordless 
OWERTY keyboard is 
welcome to existing users. 

A smaricant system 
provides fuil password access 
to the digital worid, 
preveniing younger members 
of the family from accessing 
unsuitable matecal, 

NetStauon costs around 
£300, plus, of course, your 
phone bills and intemet 
access. Far details of your 
nearest stockiste-mail 
info@netproducts. nee Or 
telephone 0845 60 505 60. 
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Virgin Radio is being brought 
to the desktop of ‘listeners’ by 
Fernhart Technology at 

wat. fernhart.com, a UK 
developer of push technology. 


pased 


BackWeh at www. backweb. com : 


is a. push technoloey platform 
that enables companies to 
build their own Internet 
broadcast and off-line 
programming channels which 


are delivered using a 
.proprietary client/server madet. : 
With BackWeb, companies can» 


establish pro-active: 





ANNOUNCE 








Adohe’s Web site at:. 
<http://wwa.adobe.cam> is 
the place to find a free 
download of the Adobe 
Acrobat Reader. With iz, you'll 
be able to download and use 
any Acrobat PDF file, exactly 
as the file’s creator intended. 
Details of Iceni’s Genus 


AackW A 
4.0 ‘INFOGENTER 





Fernhart Technology Brings Virgin 
Radio to the Desktop 





communications with 
customers based on their 
personal interests. 

Virgin Radio asked Fernheart 
td créate'a channel thar used 
push technology to deliver 
information, images and music. 
clips direct ta the PCs of fans. 

Push technolopy enabies 
information of interesc to the 
user can be delivered directly 
to a. PC screén so the user is 


made immediately aware of the | any activity, The user could be 


reading a Web page or e-mail 

> message, writing e-mail or 

: simply thinking, During thar 
: time, up to information relating : 
: to subjects thacthe userhas | 
: expressed an interest in canbe : 


latest developments thar may 
be of interest. 


mgwted 


Deut ara itiny 


ety, 


$90 Tet Fates 


Te == 
‘Sing = 


destinations 


phig-ins for Acrabat Exchange 
can be found ar the Iceni Web 
site at <http: //wew. icent.core. 
Prospective Myrmidon 
uses should checkout the 
author's. Web site at: 
<http://wea, terrymorse. com 
if they can‘t find 2 sales outlet 
Jocally, You can download a 
freé trial version from there, 
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24'S, Sate 35 


“tthe e 


Benveen 50 per cent to 75 
per. cent of time connected to 
the Internet does not invohe 


+ 


downloaded. 
Fernhart claims thar this is 


i ehe fist content-based channel : 
: in thé UK and the only ~ 
: BackWeb push channel radio 


station in the world. Within 24. 


: hours of the service going live, 
": more than 1,000 channre? 
: registrations had been received. : 


The Virgin Radio channel 


3 created by Fernhart will have 2 


atéionn 


teernieer 


: awo-pact roll our. Initialky, 
* information.on the Chris Evans. 





Breakfast Show: will be sent 
directly to listeners. but within 3 
matter of days ther sill be 
receiving more generic . 
information from Virgin Radio, 
inciuding latest play lists. 
schedules and breakine 
SALON NewWs. 

Tnformation about Virgin 
Radio can be found on the: 
World Wide Web ar 
wea. Virginradia.ca.uk/ 

: breakfast.htm). 





Myrmidon — Myrmidon creates Its HTML document close to the 
original document In appearance, creates hypartinks from» 
Internet URLs in the document; and works from bt aren 


running on the Mac. 
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‘and even pay electronically if 
VOU want. 

Finally, with electronic 
commerce being the hyped 
News item itis, you can 
handle all your financial 
matters, electronically with the 





Genus — Showing the HTML 
output (right) from a standard 
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PDF document extracted using - 


the Genus plug-ins. 








’ Nationwide-Building Society's 


new online banking service. — 
While many. banks are-already 
looking into the prospect of 
online banking, the 
Nationwide fs the first 
building society to do so. 
Point vour. browsers at: 
<http://wwa.nationwide.co.uk> 
and throw vour wallet away 
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Beta Trials? 


Dear Sirs, 
Reading issue 122 of Electronics 





: only for the US market. I was 

> promised a new CD with the 

: updates in November, and again 
? atthe Start of December. 


and Beyond, 1 feel cannot read : 


your review of Nuts and Bolts 
without letting you know ny | 
experience. 

J] purchased version 1.61 back 
in August and found several 
bugs in it —1 reported them to 
Hélix Software, who informed 
me thai they would be fixed in 
the next release, available “in a 
few days” on their Web site. 

After a few weeks the 
upgrade version 1.03 appeared. 
I downloaded and installed it, 
however I then found that half 
the facilities had more bugs 
than before. 

I was informed eventually by 
Helix that the version 1.03 
problems were caused by me 


bodttabhdebrddre 


Kees 
kKhyman@iee.or.us 


: Stephen Waddington replies: 


- You certainty seem to have had a 
raw deal, Prier to undertaking the - 


- review featured in issue 122, J ran 

> Nuts & Botts on my machine and 

: did not experience any major 

> prablems, This may be because | 

: tested version 4.0, which is an 

: international version released In the 
: summer last year, not one of the 

:. eanler US-versions you describe. 

>: We have fonverded your comments 
> on to Cross Atlantic, the distributor 
: for Nuts & Bolts [n the UX. Rolland 
: Leggat, their technical services 

> director should be contacting you 

: to address and resolve your 

: Issues. Do Jet us know if this Issue 


~ 
- 
aa 


downloading the patch whichis : 


aspeeet eee eeocoec ea ¢eaereseeee 


Praise be! 

Dear Sir, 

Thank you for Gur wonderful 
new local Maplin store here, at 
last, ire Norwich: It’s beén warth 
the wait! No longer do I have to 
make 2 500 mile round trip to 
your Preston store to get my 


#e@eeetpacaeseeeaese eeeeresesaeecteseetzeaseteaepeesceoeoanegaeovreeuev be 


:' js not resolved to your Satisfaction. 


and \we'll take Tt further, 


possibly know that at the time 
= you published both of her 


Sitderediee 


4OP PAPAL SOT EOC EPR COT 


= looking at “Keyboard Shortcuts”, 


electronic “fix. 1 know you have : 
scores a little nearer, but my wile : 


said she didn't mind, and that 
watching me in Maptin 
Electronics at Preston, was like 
watching 2 child in Santa’s 
Growo at Tovs *47" Us. (Can't 
think what she’s talking. about! 
Thank you for the new 


articles, I was looking at the 
exact things Ruth discussed, 
(print. screen/bit map images, 
Mag.121 — Jan. 1998, and 
keyboard shortcuts, Mag.122 — 
Feb. 1998). Only yesterday I-was 


and this morning chrough my 
letterbox pops the [atest edition 


: ofthe magazine, and there is 


the articte by Ruch. 
Coincidence? I think not! 


:, Go-on, own-up, I will find that 

> camera in the end! (‘il take the 
: clock apart tonight if you don't 
=: OWnUP, When my wife has gone 


section “SOFTWARE HINTS.and 
: . somewhere). 


TIPS” written by Ruth Hewer 
Very informative. But have you 
eot a hidden camera 
somewhere in our third 
bedroom? (our computer: 
room). How on earth could you 


to bed. It’s got ia be there 


Thank you for the efforts 


: ofall your editorial staff in 
> keeping the msgavine such.an 
> informative and illuminating 
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pubtication. In the 13 years 1 


March 1998 


Dear slr, 


In the October 1997 
“Comment”, .Keith Brindicy 


: states that you.can’t run 

: windows on anything other 

: than an intel (or clone) 

: microprocessor. Windows NT 


has been available for the’ 
Digital Alpha processor from 
the very beginning and Iam 


Microsoft are developing 6-Lbit 


: ae systems for alpha processors 


NOW -alpha has always been a 


? 64 bit architecoure — while I 
: believe the intel 64-bit offering 
: will not be available until 1999. 


The Alpha processor often 


: seems to be overlooked by the 


press, perhaps because of the 


: Vast noise of Intel's marketing 


using it now on my 1993 viniage ; 
: and very powerful alternative. 


Aipha system at home. 

Nat only can you run NT (or 
Unix or. VMS) on alpha 
processors, they are also the 


: basis for some of the fastest 
:* campurer systems available. 


| The Big Countdown : 
 : Dear Str, 
> With reference to the article in 
: issue 134 Time Measuremnent. 
: by Douglas Clarkson. I wish 10 
: correct an error of mine in a 
> Jetter you published issue 118. 


The first 24 days of the 1000 


> day countdown.1o the next 


millenium occur in April 1998, 


: So that the start date is strictly 


7th Apo not the 6th. Thus the 


countdown that commenced on 
> 4th Ann 1997 has commenced 
; 368 days early nor 367. 


J Motonsy,. Bowen, Queensland, 
Austraia 


Oh the magic of numbers. | know 


: we all ike an excuse to celebrate 
: fora vanety of reasons, even 


HI there, 


: Please could you consider 


featuring “buiiding your own 


: IrDA serial port. adanter™. 


This would be of grear 


> interest since commercially 


available models seem to be 
pricey at around £100 and 


: have taken it, (my first copy was: 
: issue no 21 Dec. 1985) you have 
: Siriven co keep a bungling 

> amateur, (me), up-to-late. Sorry, 
: J failed on that score, but I 

; Suspect that it’s not your fault! 

: Seriously though, the very latest 
: information combined with 

: “Basic” circuits etc. keeps.the 

: magazine alive for me. 


Now a request: 
I am sure that there are a 


: good many readers/subscribers 
: (0 the magazine, who own 

: computers and modems with 
: Fax facilities, like myself but who : 
: are nor interner subscribers, and 
: cannor therefore use your “E- 

: mail" facility . Could you please 

: consider providing us with the 

: ability to Fax to you documents 

: diagrams etc. I'm sure you musi 
: have an underworked Fax 

: machine sitting on a phone line 

* somewhere? 


enpines, but it remains a viable 


: The Alpha is one alternative 


that can help diversify the Intel- 


dominated culture that Keith © 


* 
- 
_ 
= 
- 


seemed to be complaining about 
P N Jeckson, Acton, London. 


folng back to the more deep 


; reoted pagan festivities of summer 
: andthe yinter solstice. However, 


> to celebrate the millenium, some 
> would arfue Is so artificial and 


seehidéer 


*ehareddens 


Ede heers 


TIsIIELIIIit itt iii irr | 


A OOTEEE POP bee eed EES POPE ShehAdEPELE Shee de Serr Ehed abe 


PEPE eee 


edaperdié 


- 


#Ohebeddebee 


PRPEREAAd men de eek Resoonre 


also that it is inaccurate if ft is 
related to a certaln refigious birth. 
Perhaps the logical starting date 
should have beén fram tha ‘Big 
Bang’. Even then because the unit 
of the second Is man-made and we 
base our counting on a dénary 
system of tans, it still bears no 
more significance when we arrive 
at a nice round number like 1 
milllon, than with any other base of: 
time ar numbers. Gne thing we as 
humans do fike is regularity, The 
rhythm of human life loves to cling 
on to penodicity, the most 
important being the single rotation 
of the Earth. tt must be locked in 
to our genes to give-us our body 
clocks. So why don't we celebrate 
every 24 hoursl Comments please, 


: S@e@oeueceeeaenpeeananeeaenpaceeooeaeoeeaeseaegaeasaeca#esaa 


users with Psion 3C/Siena 
palmtops would probably find 
‘this very useful. 
Many thanks 
lan Gardner 
Osordshire 


We will see what can be done for you. 


Ona final nate, I hope that a 
photocopy of this manth's 
competition form will suffice in 
place of an original. I jus: could 
NOL Dear to Cut up one of my 


precious mags! if it's accepiable, 


perhaps a very small nore on 
future competitian forms that 


: photocopies of the form are 


: acceptable (accompanied by a 


: custamer number, maybe? Just 
; 10 prove authenticity) 


Yours (very) Faitinfulty. 
Mr A.Comweil, Hickling, Norfolk 


Thank you for your Kind comments 
and that you are pleased with our 
Norwich store. Yes you can Fax us 
on our. main Fax number 01702 


: S54001L Yes, youcan photocopy — 
> competition entries and what a good 
: idea to put your custamer number 


seed eee EEidep pees 


_ on it. Wa will do that next time. 


PS. We reversed the 'R’ 
Ah, the wonder of DTPI 


05-9100P wes £699.00 nov £599.00 





AS81C 


me 








Save £11.98 when you buy all 3 of these popular kits 
for just £19.99! But hurry - this is a limited offer! 


Don’t miss out - order now! 01702 554000 : j 
and quote stock code NV81C | hy ae | 
or visit your local Maplin Store Gr 








SPECIAL LIMITED OFFER 
WHILE STOCKS LAST 
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CONTINUITY  $MINI METAL LIVE-WIRE 
TESTER ———ODETECTOR DETECTOR i sialic 
: ETE eTOCs 
ORDER CODE JA13P | ORDER CODE LM35Q ORDER CODE LK63T 
: : 
: ‘ 
4 , : ——— —, hb & Tel: O1702 554000, Fax: 01.702 554001, 
FEATURES i FEATURES 5 FEATURES | E-mall; Sales@ mapiin,co.uk 
wet. ; : ; Or wrile to Maplin Electronics, RO. Box 777, 
Can discriminate between Simple to build Simple to build | Rayleigh, Essex, $S6 SLU 
arto Fen and : Robust and compact design . | Robust and compact design Or Tel: ON ae ne of your nearest 
‘true short-circuits’ = : aplin or Montlo store. 
Audible continuity indication 1 Time saving and safe fo use Time-saving and safe to use Picase quole Priority Reference Code MA048 
y rr Ae : When ordering. 
Compact, lightweight and portable | IDEAL FOR "IDEAL FOR a, . 
IDEAL FOR. » Locating pipes, screws, nails ; nD eee Ae Ne Vis lala FJ | conmecr| 
: : : ‘eines! charfes, A seatl order chara of £2,95 trie § appiles 
Tracing faults on PCBs Works with ferrous and non f : : : : i ots ans: fn £3800 ine VAT. All Rus subjoct ty avallaliy. 
Checking components ferrous metals . No contact with live circuitry required MI prices are Inclusive of VAT and sire subject to change, EWOE, 


Tracing wiring | : Single 9 volt battery operation : © Single 9 volt battery operation Se nae 


